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Introduction 

I derive my authority to write this book by command of 
Jagadguru Sri 1008 Swami Nischalananda Saraswati, head of 
Govardhana Pitha, Purlin tradition starting with Sri Narayana. 
He was followed by Brahma born from lotus, Vasistha, Sakti, 
his son Parasara, Vyasa, Suka, the great Gaudpada, yogi 
Govindapada and his disciple Sankaracharya whose 4 disci- 
ples continued the tradition at 4 pithas-Padmapada, 
Hastamalaka, Totaka, and Suresvara, author of Varttika (short 
notes on Upanisads). That tradition continues till our present 
guru. 

4\<\m T&rm ^f^s srfrr^f ^pr ^tor^t 

SpF T^rf JllR^ #fft^?TTPT^lWT I 

«fal^Ml4*WIWM4IMI<*a>«| ^dWH+^ "RlW^ 

The same tradition from Narayana to Swami Nischalananda 
with Sankaaracharya in middle is praised below. 

There is another start of the tradition from Sadasiva to 4 mental 
sons of Brahma- Sanak, Sanadana, Sanatana, Sanatkumara. 
Their disciple was Narada who gave the knowledge to Vyasa 
and his son Suka. From them the tradition is same. 

^rtRft wrt- 
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«ft w ^rrmpFt ^ jft^TT^ ^frf^R w^tr; i 
«ft ^i^mi^iw wi^ ^wwh^ -fowl; 

d-dUd, c| | Rfchc), HfH^d, U-ddHlddlsfFT 1 1 

Respected swami Nischalananda ji is also direct disciple of 
Swami Hariharananda j'i, famous as Karapatri ji who spent his 
whole life in re-establishing Vedic path by his learned com- 
mentaries on vedas, Ramayana, Bhagavata etc. and political 
and social struggles. 

SprfssRTftsMHdUi l+^MWd'W 

WT%W ^WTR^T: 1 1 

Myself- Arun Kumar Upadhyay of Bahradvaja gotra was guided 
into devotion to the tradition of sages by my parents, which is 
sole basis of my knowledge. To quote Swami Karapatri ji from 
his Vedartha-Parijata (1/32) 
M\ lM<jfMdl*^lft^NI 3TTCFj;^TtfcFT 

d^fel^^MdldfaddldsrfdJ^T ^PT 
^ I^R^T W^^^Hl ^HUd^N settT: 1 1 
TO *HldlR«fl M "fw sft ^$l<sl<: I 
UW>Kl|w| d41«fdl: ^RPT WRTRT^I,! 
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2. Books on Mathematics by Swamiji- Earlier 143rd 
head of Govardhana Pltha, Swami Bharatikrsna JTrtha y/(1884- 
1960) had written Vedic Mathematics (1978) and Vedic Meta- 
physics-both published by M/s. Motilal Banarsidass, Delhi. 
Vedic Mathematics explains 16 ganita-sutras from an appen- 
dix of Rgveda. This was intended to be first volume only to 
explain short methods of complicated calculation. The other 
volumes were about higher mathematics which were probably 
stolen and are untraced till now.Some more applications of faster 
numerical methds were published by others- e.g. the following 
books by Motilal Banarsidas-Vedic Mathemetics Decades : 
Space Book, Astronomical Application of Vedic Mathematics, 
Vedic Mathematics for Schools (3 parts), Vertically and Cross- 
wise-Applications of Vedic Mathematics Sutras. Prof Kenneth 
Williams of Glasgow, UK has dedicated his life to write many 
books for popularising these methods at various levels. In In- 
dia, Dr.Narinder Puri of Roorkee, Sri Visvanath Unkolkar of 
Dandeli (Karnataka) etc. have written major books in the field. 
Continuing the mathematical tradition of Govardhana Pitha, 
Swami Nischalananda Saraswatiji has written 3 books on phi- 
losophy of mathematics-specially on origin and nature of num- 
bers- 

\. Swastika Ganita-This describe indications of numbers by 
Aryabhata, Swastika sign, decimal system, significance of 

0. 1.108, signs of addition, subtraction, multiplication, divi- 
sion, concept of zero etc. 

1. Ganita-Darsana-This gives concept of zero as Purusa (cos- 
mic man), as a number. 
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3. Anka-Padiya (Gananatha-Ganita)- Content of zero and de- 
velopment of numbers from that. 

The subject matter of 3 books is different, but has a lot of 
common elements to explain the context, so all the three have 
been summarized in one book. It is difficult to select a suitable 
title of the book to indicate the subject matter. There are sev- 
eral books on philosophy of modern and ancient mathematics. 
Subject of these books is unique and untouched, so it was 
necessary to give a distinct title. For months, I was thinking 
about a proper title, and still it is not fully proper, but some 
name has to be given. There is no literature like this, and it 
was difficult to grasp the thoughts. Though Swamiji was kind 
to trust me with this work, the delay in understanding the 
matter created impression of my negligence. The problem is 
also to make normal educated people understand. Persons hav- 
ing read modern mathematics will need a comparision with 
modern theories of zero and infinity and give examples of similar 
views in vedic literature. Similarly, persons having studied 
sanskrita or vedic texts have to be explained mathematical im- 
plications which has been done by Swamiji in brief manner 
with minimum number of quotes. Only one or two extra verses 
have been quoted, as they are exact parallels to modern defi- 
nitions. There are still many other passages, but only a sample 
is given to explain the points. Some of the ideas were not clear 
to me and given in short. Notes by me include-Cantor Set theory 
about grades of infinity, Virasena classes of Infinity in Jain text 
Dhavala, a verse of Kathopanisad giving exact definition of zero 
limit and infinity, some new meanings of numeral word e.g. 
cloud for 17. ****** 
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Chapter 1 
Zero and Infinity 
1 . Definition of zero -Normal meaning of zero is that when 
a number is substracted from itself, nothing remains. That noth- 
ing is called zero. In symbols- 

a-a=0, or 2-2=0 etc. 
However, zero is not exactly nothing. It has two functions in 
mathematics- 

(1) It is start of counting, hence it is also a number. Not only 
as a start, but it occurs after every 10 numbers-e.g. 10, 20, 30, 
etc. 

(2) Another meaning is that it is very small number, rather 
smaller than the smallest. That concept is used in analysis of 
numbers-real or complex. In a fraction, if we increase the value 
of denominator, value of function decreases. The fraction tends 
to zero when denominator tends to infinity. Here, another con- 
cept is needed-infinity. Infinity is defined to be larger than any 
number we can imagine. This is reverse of zero. When the 
denominator of a fraction decreases indefinitely, its value 
tends to infinity. 

To understand the symbolic mathematics, we have to know 
about relation between two variables, called a function- 

f (x) is called function of x. Here, x is independent variable. It 
can take any value. Any unknown quantity in algebra is taken 
as x and we build an equation based on its description. By 
solving that equation, we find the value of x. In this method, x 
is seed (blja) from which the tree of equation is built. So the 
method is called Blja-ganita. As x takes arbitrary value, it is 
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called Gulika or ka in short. A quantity dependent on x is called 
function of x, e.g. 2x is a function of x called f(x).When x is 1 , 
f(x)=2x is 2, when x=2, f(x)= 4 and so on. Thus f(x) is depend- 
ent variable. In Sanskrit, it is called yavat-tavat i.e. it is as 
much (tavat) based on x (yavat). In short, it is called ya. Ka and 
ya of Sanskrit Bijaganita have become x and y in modern alge- 
bra. Algebra word itself is a translation of Brahma. Brahmagupta 
had written his famous astronomy book- Brahma- sphuta- 
siddhanta in 622 AD which contained mathematical methods 
like algbra, trigonometry also. This was translated in 632 AD 
under orders of Khalifa Mansur'm Arabic. The name Brahma 
(=of Brahma) was translated as AJ-Zabar (the Great or the Pow- 
erful) which is meaning of Brahma in Sanskrit based on verb- 
Brhha=to grow. Siddhanta (sphuta) was translated as muquabala 
(contest or comparison-because correctness is decided by 
sastrartha=contest). The complete book on mathematics was 
called Al-zabar-ul-muquabala. When it was translated into Latin 
later on, only the first part was retained- Al-zabar which has 
become algebra. Bhavisya purana tells that Mohammed had 
rquested help from Bhoja king of Malva for help in his holy 
war. Islamic tradition also admits help by Indians, in particu- 
lar, the brahmins who helped Mohammed were called Mohayall 
(helping Mohammed). Thus, one of the purposes of the book 
by Brahmagupta may be to give basis of new Islamic calender 
starting in 622 AD. Plea of Mohammed was that he wanted to 
re-establish rule of Dharma as it existed in Arab when it was 
under rule of Vikramaditya, fore-father of Bhoja. Though, Ar- 
abs sought guidance of India in war and mathematics, there 



l.Zero and Infinity -2 7 
were persons in Arab who knew Arabic, Sanskrit and math- 
ematics who did the translation and read it. The translation of 
Brahma as Algebra is not incidental-the concepts of zero and 
infinity-both indicate features of Brahma. Now coming to point, 
zero is defined as 
f(x) = l/x 

f(x)^0 when x^cc 
Here, cc=infinity, f(x) is called function of x. 

— » means tends to. 
For example, 1/2 = 0.5 

1/3=0333.., 1/4=0.25, 1/5=0.2, 1/6=0.1666... 
Thus, we see that in 1/x, when we increase x in squence 2, 3, 
4,5,6..., value of 1 /x declines steadily. We can make it smaller 
than any small number by taking x sufficiently large. Suppose 

we take a small number as 1 crore part of 1 written as 10 , 

then x will be taken as bigger than 10 . Any imaginary small 

number is called 8 (Greek letter epsilon). 

Thus, 1/x < 8 ,when x > G (any large number) 

Here, < = smaller than, > =bigger than. 

x > G (x is bigger than G) means same as x^oc (x tends to 

infinity). 

2. Indian concept-The above definitions of and oc are 

same as the concept of God described in Katha-upanisad (2/ 
20) -also in Narada-parivrajaka-upa.{9 1 '13), Sarabha-upa.{\9), 
Narayana upa.(l/3)- 
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I.e. the atma living in heart of this being is smaller than the 
smallest and larger (or greater) than the greatest. Only the self- 
less person blessed by God can see His greatness. There are 
many similar lines in upanisads and other vedic texts given with- 
out translation- 

m\%F{ ^m¥iw*$flm\^ i(>4)hR^ ? / V<0 

3Tif^%q^fT^r. (TftWT^/^) 
SHufRujUoij sqw.. (^l¥ft^T.V^) 

Sanskrit word for zero is sunya meaning void or empty. Its 
Arabic translation is sifr which became Zephirum in Latin. 
This was called cifra by Leonardo Fibonooci (1 170-1250 AD), 
in his book on Hindu place value systems called Liber Abacci. 
This became chiffre in French, zifferm German, Zefiro in Ital- 
ian and zero in English. 

Lilavatiby BhasJcaracharya-R (B. 1114 AD) gives rules for 
zero- 

3T%kTI^^W^ ^HlPld^W: II 

In addition, cipher makes the sum equal to the additive. In 
involution (square and cube of zero) and evolution (i.e. square- 
root and cube-root of zero), the result is zero. A definite quan- 
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tity, divided by cipher, is a fraction with its denominator ci- 
pher psT-"^). The product of cipher is naught, but it must be 
retained as a multiple of cipher, if any further operation im- 
pend. Cipher having become a multiplier. If cipher becomes a 
divisor, the definite quantity must be understood to be un- 
changed. So likewise any quantity, to which cipher is added, 
or from which it is substracted, (is unaltered). Symbolically- 
a-a=0, a ± = a, ± a = ±a, x(±a)=0, 0x0=0, 0/a=0. 

Concept of limit has been explained in Bija-ganita of Bhaskara- 
11 while explaining the strange property of a fraction with zero 
denominator - 

A fraction having zero denominator has the strange property 
similar to that of Almighty. The Almighty absorbs infinite be- 
ings of the universe during the deluge and lets out infinite 
beings during the creation, but he does not undergo any change. 
Similarly, the value of a fraction with denominator zero does 
not undergo any change by the addition of any huge number to 
it or substraction of any huge numer from it. 
Symbolically- 

Value of (n/o) + any large number=Value of (n/o) 
Value of (n/o) - any large number=Value of (n/o) 
Concept of limit and infinitesimal calculus is also given in 
Siddhanta-siromani of Bhaskara-M- 

This means, (sin x-sin x') = (x -x') cos x 

This is equivalent to, d(sin x)=(cos x)dx as in modern differen- 
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tial calculus. In common language, small change in value of sin 
x is proportional to change in x multiplied by cos x. 
3. Zero as non- entity like Purusa-Purusa is the eternal 
conscious being without any change and present all over all the 
time. Due to lack of change, it is beyond perception, so it is 
called non- element. Forms of nature are perceived as they suf- 
fer change by action of 3 gunas. The 3 gunas are seen in two 
ways. Firstly, they are 3 distinct modes of existence. Due to 
their combination, prakrti (nature) exists in 2 3 =8 forms. In 
each form a guna like sattva may exist or not, giving 2 varie- 
ties. Second guna, rajas also can exist or not-total combina- 
tions joined with the first guna are 2 x 2=4. Similarly, the third 
guna-tamas also will mukltiply the forms to 4 x 2=8. These 8 
varieties of prakrti are prakrti (creative) and vikrti (transformed 
or created) both. The root form or formless prakrti is mula- 
prakrti. In 8 forms of prakrti, all 3 guna are similar. In their 
subsequent transformation, the guna are different. Sattva is 
potential or energy of action, rajas is actual action or change. 
Tamas is inactive. Thus 8 prakrti give rise to 8 + 8 = 16 vikrti, 
which is only created version, it can not create further. 8 Prakrti 
+ 16 vikrti make a total of 24 prakrti which are modes of crea- 
tion due to 3 gunas. Purusa remains aloof from the changes 
and creation, thus being the 25th element of Sahkhya philoso- 
phy (sankhya= number, Sankhya = number of classes). Being 
without change and aloof, it is non-element also. This is ex- 
pressed in Mahabharata, santi-parva chapter 305 as- 

I.e. the (25th) tattva (elemen) is not cause or effect and hence 
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non -tattva. Isvara controls everybody, being aloof from change 
is lack of that power or anisvara. 

The 25th element is non-tattva, or not connected with other 
tattvas. The complete verses are- 

dv=llPl ^^W^TcT hRu^N F^TT: I 

FfpTT: Tff TTfK^T cT Pi Wt?1 : 1 ^ft^: I 1 1 

There are many other quotes-e.g. 

Understand maya as prakrti (nature) and its lord (Mayr) as 
Mahesvara. 

H^fcWfill ^T: to: I (Vt^dlftdl^HPl^ V 3 ) 

Prakrti is maya and Purusa is 5>Va. 

iw't/ja is root Prakrti ox maya, which is 3 -fold-red, white and 
black (3 names for 3 guna-sattva, rajas, tamas) 
^JRI \t&A ^1%: |(fd<MJ-4)Hp|fc|^) 
Prakrti is nothing but power of Brahma. 

The Conscious Being is of 1 form only, so it can not have any 
parts. 
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Brahma (the Supreme) is satya (truth, existence), jhana (knowl- 
edge) and ananda (bliss). 

(PlMlQ,^td^^MKI^I , JriHp|b|^ I) 

All beings have small organs arising from that Great Being. 
Purusa is beyond peception as it all-pervading and does not 
change. In that sense, it is non-entity like zero. 

4. Dual role of zero-We start the counting in 2 ways-from 
zero as a number or from 1. For example, in petrol pumps, 
meter states that before start of pump, number is to be set at 
zero. The rulership of kings is counted from Bhadra-sukla 12th, 
when Vamana Visnu had started supremacy of Devas under 
Indra. Since, counting is from this date, it is called Sunya (=zero). 
There is difference in number of years of kings, as there are 
two systems of counting. In one system, all numbers 1,2,3, 4, 
5, 6, 7, 8, 9, 10, 11,.. are counted. In another system, num- 
bers ending with or 6 are not counted. The counting will be 
1, 2, 3, 4, 5, 7, 8, 9, 11, 12,... etc. Thus in 35 years of rule 
there will be 43 numbers (called Ahka) as 8 numbers will be 
omitted- 6, 10, 16, 20, 26, 30, 36, 40 and the counting will go 
upto 35 + 8 = 43. Thus the start of counting is from zero, but 
zero itself is not counted. Natural numbers used for counting 
are from 1 only. In theorems on Prime numbers, we exclude 1 
also and take numbers from 2 as inclusion of 1 does not fit into 
theorems, Zero does not have any value of its own. But com- 
bined with a number, it contributes to the value. For example, 
has no measure or value, but if it is kept after 1 or any other 
number, value of number inreases 10 times. Value of 1 is 10- 
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1=9 more. By keeping two zeros at end, number becomes 100 
times. I.e. I increases by 100-1=99. Keping zero in middle 
also incrases the value. E.g. 102=12=90, thus inserting zero in 
middle, increases value of 1 2 by 90. Increase in value of number 
by putting zero in that has been called Meyanka. Meyanka is 
the complete number which includes zero at some places. If 
zero is only at unit place, value of the remaining digits increases 
by 10. Thus it increases in ratio of 9 (10-1). 
250=25 xlO. Increase in value is 250-25=225=25x9. 
If zero is at 10th place or both at unit and 10 places, then the 
number left to two places increases 99 (100-1) times. 
505-(5 + 5)=495=5x99 
500-5=495=5x99 

Value of zero is actually value of the place in number. We 
are using only 10 digits including zero to write all numbers-0, 
1, 2, 3, 4, 5, 6, 7, 8, 9. To write bigger number than 9, we use 
two places-one place is added to the left of first place where 
value of any number is 10 times. By keeping 1, 2, 3,.. etc. at 
this place we mean 10, 20, 30, .. etc. If no value is needed at 
unit or the first place, (zero) is kept there. By using two places 
we can write 10x10=100 numbers including zero, i.e. upto 99. 
For writing bigger numbers, we use third place to the left hav- 

9 3 

ing value of 10 "=100. Three places can indicate 10 =1000 
numbers, including zero i.e. upto 999. Similarly, we can write 
any number by using successive places to the left. So it is said 
that, digits (0,1.. to 9) have motion to the left direction- 

(Place value of) digits (of a number) move to left (in multiples 
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of ten) 

O brahmana ! from one place to the next one, the places are 

1 7 

multiples of ten. At 18th place from 1 i.e. 10 is pararddha.. 
W ^TFTFt ^NfFTT% zrssrr ^ TT^sft 

A woman is called mother (by her children), daughter (by her 
parents), daughter-in-law (by her parents-in-law). Similarly, 
the same digit assumes hundredth value, tenth value and unit 
value when it occupies hundredth place, tenth place and unit 
place. 

For fractional numbers in this system, the place values are 
kept to the right of unit place and are decreasing successively 
in ratio of 10. Fraction part is separated by giving a dot after 
unit place. 

Number Place vaues 

Hundreds Tens Unit 1/10 1/100 1/1000 
234.542 2 3 4 5 4 2 

Value of digits-200 30 4 5/10 4/100 2/1000 
567.12 5 6 7 1 2 0(no number) 

Thus, 567.12=567.120. 

5. Zero also is existant-There are many sayings in philoso- 
phy texts indicating that words meaning zero like asat (intangi- 
ble, non-existant, false), abhava (lack, absence of matter), 
nistattva (non- element) -do not mean complete non-existance. 
They too indicate something which is not visible or percepti- 
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ble to us. 

^Mi^idsm^sm^m^r^^rR% i i(^terff ^#t^.w) 

Bhava (=abstract existence) can not come out of bhava or even 
from abhava. Abhava also can not come from bhava or from 
abhava. 

From asat can not come bhava (existence) and from sat can 
not become abhava (vanish). This is evident only to the seek- 
ers of truth. 

*^d4> U^d/MW^d: |(HIU£<miRcbl V/Vo) 
Asatis not due to asatnor satis from asat. Similarly, satis not 
the reason of sat or asat. 
PlfdTx|| cM^IWIISFT ^itrh^fillfH Slfdi^ I 

The difficulty in separating cause and effect makes Brahma as 
unique. 5!aA"f/ is not perceived before some work is done by it. 

In Ahka-Padiyam, 13 points have been given to prove that 
zero means existence- 

(1) Numbers from 1 to 9 indicate existence. Their association 
with zero increases their value. So zero also should mean ex- 
istence. 

(2) 1,2.. etc. become 10,20,.. etc after being attached with 
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zero has no value then 10+lwill not be 1 1 but 1 + 1=2. This is 
successor of 9 in numbers as- 
9+1 = 10, 99+1 = 100, 999+1 = 1000. 
Non-existence can not lead to existance and vice-versa- 
^T^1%?J% WT^m^1%I%W: (5TdT V?^) 

(5) As it is impossible to count upto infinity, similarly only 
zero can not be counted. So it is not considered a number. Due 
to difficulty in visualising zero, common logic takes it as nill- 

1 

— CO 



Divisor or remainder zero is not nill as it starts the sequence 
of numbers starting with 1. 

After complete dissolution of world, the remaining abstract 
world is called un- differentiated remainder. Similarly, end of 
numbers is called zero. 

(6) The ultimate creator is abstract and formless-that is zero. 
Its forms with specific attributes like Brahma etc. are indicated 
by numbers from 1 to 10. 

Up-Brahma=9 



NW- Vayu=6 



West- Varuna=5 



SW-A&rt/=4 



/ 

North 


-Kubera 






South 

> 

Down- 


- Yama= 
Ananta= 



Northeast-/safl.3= 8 
East-Mj'tra(sun)=Indra= 1 
Southeast-^4gz?/= 2 
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zero. Thus 1 zero after the number makes its value 10 times. 
(3) Non-existence can not be counted as a number. But 10, 
100, 1000 are counted as numbers. 

(4) There is clear difference between 1 + 1=2 and 10+1 = 11. 
The ten directions and numbers are also indicated by ten 
mahavidyas. Dhumavati, Chhinnamasta, Tripurasundarl, 
Bagala, Matangi, Bhuvanesvari, Sodasi, Tara, Kamala- indicat- 
ing numbers from 1 to 10. 

and 1 both indicate Brahma. The supreme without any vis- 
ible qualities or attributes is 0. As addition of does not make 
any change, this aspect of Brahma is detached, without form 
or actions. Brahma as visible entities is indicated by 1 from 
which counting starts. By successive addition of 1, all numbers 
are formed. The 2 forms of Brahma have been called 2 birds in 
Vedas (Brahma or atma and Jiva) or Adam and Eve in Bible- 
's! ^RTf W^U WFTTTRR f ST hR^^ | 

2 birds (Atma and Jiva) reside on the same tree (chain of 
creation) jointly and with friendship. Among the 2 neighbours, 
one is eating the pippala (fruit of acition=apple) and the other 
is detached and just keeps watch. 
Chain of creation is parallel to sequence of numbers-0=^4toa, 
which is also infinity, written as chain of Os-co is beyond com- 
prehension as to how un-attached formless Brahma became 
Creator with attributes and started creation with sky etc- 
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Here, Kah =who, or Kartta (=Creator, Doer). Thus the verse 
is a question and answer also. Who saw the First creation ? 
Or, the Creator only saw the first creation. How the boneless 
gave rise to beings with bones ? Where were the prana (life- 
force), blood and atma (conscious) of bhumi (earth, or a closed 
structure). Who went to the knower to ask these ? 

Numbers from 2 to 10 are core of its body (suksma-sanra), 1 
is the causal body (karana-sarira) and is its atma. Place of 
creation (yajha-vedi =place of yajha) earth is 0. 1 is navel of 
numbers as other numbers are created by successive addition 
of 1. Sun is Vrsa (=which rains or radiates, bull). It moves 
through 7 asva (horse, driving force). Thus 2 to 8 are 7 horses 
of sun, 8 being the sun. 9 is soma (=moon, dispersed energy) 
after which numbers proceed upto infinity with 0. Thus 1,9, 
are 3 navels of number system as Aum (&> )=A+U+M is of 
letters indicating Brahma, Visnu and Mahesa- 

3T^r Trftrt =[wr ^ft st^tr t^: wt 1 1 

The number system is based on three navels- 1,9,0, and 7 join 
in between-2, 3, 4, 5, 6, 7, 8. All pervading is the single zero- 
W<f ^ji|ehT|sbi|eb) 3T^^lt%*lkHWI I 

(7) Zero is not imaginary like castles in air. In multiplications, 
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zero indicates growth when used with other numbers, e.g.- 
10x10=100, 10x50=500 
But, alone in multiplication, it nullifies all- 
1x0=0, 2x0=0. 

(8) Non-existant can not be counted as a number nor it is mere 
distinction. The difference between 1 and 10 is of zero only 
and 1 is a number like 1 . 

(9) Deduction of non-existant means existance. But 0-0=0. 
Hence zero is not non-existant. 

(10) Zero is contained in all numbers. By adding 1, 2, 3, 4, 5, 
6, 7, 8, 9 to 10 we get 11, 12, 13, 14, 15, 16, 17, 18, 19. We 
get the numbers in place of zero. Similarly 0+0=0. 

(11) Non-existance is not minimum state of existance, nor 
existance is developed state of non-existance. and 1 come in 
same sequence. 0+1 = 1 and 1-1=0, thus is just less than 1 or 
1 is more than 0. 

(12) Mimansa- As per this thought, change of Bhava (existance) 
is called Abhava (lack of bhava). One mode of existance is lack 
of it as per the other mode- 
rn M l-d<*H |efi ff efci| iftxl o^SrPTT (sm)<H lfcf<+, ^5 \%%). 
(12-2) Change of place also makes an object non-existant at 
the original place. 

(12-3) Change of time also makes the object non-existant at 
the original time. Distruction of an object is really change of its 
form. No object is finished in all components. No mis-giving 
(bhrama) is base-less. No obstruction (badha) is beyond time 
limit - 
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■Wggrfl dkl ?/?/?) 

Brahma -purana also tells that Maharloka becomes zero after 
kalpa (creation) but is not destroyed. This means that zero also 
has some existence- 
s' surfer wi^ ^fts^r ^ ^ RnwRl i 

Collection of zeros is infinite (ananta), immeasurable 
(aprameya), and innumerable (asankhyata). 

d<^d^^lld HHI"J)HlrHt^T: 

The Supreme Devlin female form (Eternal field) has called 
herself as zero and non-zero. She is zero witness to the zeros- 

(13) Purusa is zero as it is beyond perception, not involved in 
work, empty field (called Devi in female form), neither mate- 
rial nor matter etc. It is one as it is same essence of all verieties. 
After mixing with creative element (Prakrti), it is visible as one 
essence. When it is called one, it means there is an alternative, 
many alternative forms give rise to further numbers- 1, 2, 3, 
4,... etc. 

dv=llPl ^^dff^KT hR^W Mi: I WTT: TTf <J Plfdv=l: 

^T^ft^: | (TT^mTCcT, 3llRw«T, 3°V*?> y^) 

6. Definition of infinity-To understand infinity, it is use- 
ful to know types of numbers in modern mathematics. 
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The numbers 

-3, -2, -1, 0, 1, 2, 3, .... 
are called rational integers, or simply integers. 
The numbers 0, 1, 2, 3, ....are the non-positive integers. 
The numbers 1, 2, 3, 4, .... are positive integers. 
These are also called natural numbers ox cardinal numbers used 
in counting. 
Any number p is a prime if- 

(i) p> 1. 

(ii) p has no positive divisors except 1 and p . 
The first primes are- 

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 41, 43, 53, .... 
Rational number can be written as a fraction (±p/ q), where p 
and q are positive integers. It is either written as a fraction p/ q, 
meaning p is divided by q, or represented by a decimal. 

°V a i a 2 — 



q) p 



P n = 1 0X(p-qXa n ) 

P 1= loxd^-qxcg 



where a Q is a non-negative integer and (X k (k=l, 2, ..) are deci- 
mal digits. If p and q are each multiplied by same number, the 
decimal remains the same, e.g. 
4/10=2/5=0.4. 

Decimal numbers terminate if the divisor has factors of 2 and 
5 only, as 10=2x5. Otherwise, if the divisor has other factos 
(e.g. 15 = 3x5, 7 etc), it does not terminate. Suppose, a number 
is divided by 7 for decimal representation. Then the remainder 
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has to be less than 6. It will not be zero, as the process will 
stop. Thus, remainders will be 1, 2, 3, 4, 5, 6 only. After 7th 
step, one of the remainders will be repeated, thereafter the 
same numbers will come. Thus, the decimal will recur maxi- 
mum after 6 terms. To convert the decimal number to frac- 
tion, we put 1 in denominator (divisor) and as many zeros as 
the non-recurring digits and 9 for each recurring digit. 
Thus, 0.4=4/10 or 2/5. 

103/330=0.3121212. ..=0.3(12)-here 12 recur or come repeat- 
edly. To convert it back to fraction 

3 12 103 
0.3(12) = — + - 



10 990 330 

The numbers which can not be written as fraction are called 
Irrational numbers. These are of two types- 

(a) Algebraic irrationals- are irrationals. They can not be writ- 
ten as fraction but are solutions of algebraic equations, e.g. 

^,^,V7^,log2 
yf2 is solution of equation x 2 =2. 

(b) The numbers e and 71 and numbers derived from them-It 
has been proved that the following numbers are irrational- 

Circumference 



n ■ 



Diameter 



,111 1 

e = \-\ — I 1 1 h tul°°terms 

1 1.2 1.2.3 1.2.3.4 

/l = lim(l + — + - + + — -logn) 

M " 2 3 n 

The irrationality of such numbers as V2, y/3, T ,7t e ,71^ or 
'Euler's constant' y is still unproved. Here- 



1. Zero and Infinity- 6 23 
log x=y means that e y =x 

There are many other irrational numbers. Actually they are 
much more than rational numbers, this is higher infinity. The 
rational numbers not classified by any algebraic equation are 
called Transcendental. 

All the numbers-natural, rational and irrational-are jointly 
called Real numbers. Compared to them, there are imaginary 
numbers. Square of positive or any negative number is always 
positive. E.g. 
2x2 = 4, (-2)x(-2) = 4. 

Thus there is no number whose square-root is a negative 
number. The number which we define as square-root of a nega- 
tive number is an imaginary number. All imaginary numbers 
are written as square-root of (-1) called i- 

V r T = z' 

Thus V-4 = 2z and so on. A combination of real and imagi- 
nary number is called a complex number. 

Number of points in any line is equal to real numbers and 
numbers on a plane, or two perpendicular straight lines is equal 
to complex numbers. E.g. (2+3i) is a point in a plane which is 2 
units towards right from origin and 3 units up. Negative num- 
bers are towards left or below origin. Its theory and use can be 
seen in any book on complex variable. 

-oo <....- 3 -2 -1,0,1,2,3, + oo 

Infinity is defined to be a quantity which is greater than any 
number we can chose. The last limit in positive direction is 
positive infinity and in negative direction, it is negative infinity. 
Infinity is not a number, but greater than any number. 
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7. Grades of Infinity-Collection of objects is called a set. 
Set of all natural numbers is written as 

N={1,2,3, } 

It appears that set of all positive integers N={ 1,2,3, } 

is larger than the set {2,4,6, } of all even integers. But 

it is not so. For each member of the first set, there is a separate 
number in the second set, so both are equal. In another way, 
double of infinity (members in second set) is also infinity. Match- 
ing of each member of the sets can be shown by putting the 
pairs one below the other - 

1, 2, 3, , n, 

2, 4, 6, , 2n, .... 

In the same way we can show that N is numerically equivalent 
to the set of all even integers (positive and negative) - 

1, 2, 3, 4, 5, 6, 7, . .. 

0, 2, -2,4, -4, 6, -6, .... 
Similarly, N is numerically equivalent to set of all integers- 

1,2, 3,4, 5,6, 7,.... 

0, 1, -1, 2, -2, 3, -3, .. 

In early 1 7th century, Galileo had shown that there are as 
many perfect squares (1,4, 9, 16, 25, etc.) as there are posi- 
tive integers, which appeared strange to him- 
1, 2, 3, 4, 5, 6, 
l 2 , 2 2 , 3 2 , 4 2 , 5 2 , ... 
In 19th century, Georg Cantor (1845-1918 AD) of Jewish 
descent born in St. Petersburg, Russia showed that set of all 
positive fractions (rational numbers) is equal to set of cardinal 
numbers. To prove it, we have to devise a method of counting 
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in which no positive fraction is left out. Cantor arranged all 
possible fractions in two rows and counted them in diagonal 
manner, starting from top left hand corner. His scheme is shown 
below. 

11111 

1 2 3 4 5 

2 2 2 2 2 



1 2 3 4 5 
3 3 3 3 3 



1 2 3 4 5 

4 4 4 4 4 

T 2 3 4 5 

5 5 5 5 5 
1 2 3 4 5 



Thus the counting will be- 

1, 1/2, 2, 1/3, 3, 1/4, 2/3, 3/2, 4, 1/5, 5, 

Cantor further proved that, if this countable infinity is N Q , then 
the real number set is much bigger than natural numbers. That 
is not countable and is equal to 2 N ° ■ Set of real numbers is 

2 N„= C 

Consider two sets-N={ 1,2,3, } and I = [0.1), the first 

with cardinal number (count) N Q and the second with cardinal 
number c. If N is class of all subsets of N , then N is countable 
by c. N is class of all sub sets of N , each member can be kept 
or omitted, so there will be two subsets for each, and total 
subsets are 2 N ° . If A is a subset of N, then f(A) is that real 
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number x in I whose decimal expansion x = .d [ d 7 d 3 ... is de- 
fined by the condition that d n is 3 or 5 according as n is or is 
not in A. Any other two digits can be used here, as long as 
neither of them is 9. If x is a real number in I and if x = .b b b .. 
is its binary expansion (so that each b n is either or 1), then it 
is that subset of n which includes all members for which b =1. 

n 

By similar logic set of all subsets of real numbers is equal 
to 2 C and we get a chain of cardinal numbes containing many 
grades of infinity - 

1<2<3< <N<c<2 c <2 2< < 



8. Indian classes of Infinity-There are many names of 
Visnu meaning infinity in Visnu-sahasranama-Ananta (659, 
886), Anantajit (307), Anantarupa (932), Anantasri (933), 
Anantatma (518), Aniruddha (185, 638), Anirdesya vapu (111 , 
656), Anekamurttid 21), Apam-nidhi (323), Avyaya(\3, 900), 
Aprameya (46), Aprameyatma (248), Amani (747), 
Amita vikrama (516,641), Ameyatma (102, 179), Ambhonidhi 
(517), Asaiikhyeya (247), Asammita (108), nidhih avyayah 
(30), Naikah (726), Naikakarmakrt (469), Naikajah (890), 
Naikamayah (302), Naikarupah (111), Naikasrngah (763), 
Naikatma (468), Paramatma (11), Paramesthi (419), Parardhih 
(389), Parigrahah (420), Paryavasthitah (931), Purnah (685), 
Brhat (836), Brahma (663, 664), Brahmavivardhanah (665), 
Brahmanya (669), Brahmi (6 68), MaJiat(S4l), Mahardhi (3 50), 
Mahakramah (671), Mahanidhi (806), Mahamayah (170), 
Maharhah (522), Visvam (1), Sarvah (25). In addition, some 
other words also may mean infinity- sahasra( 1000, infinity) , Vlra 
(brave, boundary, beyond boundary or Akabar 'm Arabic). 
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Sulba-sutra (rule of measuring structures) also indicate words 
for different types of infininty- 

I.e. aparimita means greater than a standard or limit. 
It is difficult to define the terms of Visnu-sahasranama in 
exact mathematical terms. The same word in different places 
may have different meanings- 

Ananta has been defined differently by Sankaracharya at 2 
places-At serial 659 he tells- 

°A||fHce||fHcAMId tH^^ld %3RT: cbMdl W^hnR^H: , 

N N O ' 

3FRT:-^?IM^H^^r (3RrH| 3<#^ ^ / \ ) I 
W#WT: %gT: (*H<1^NK"II: I 

At serial 886 he tells- 

At both places, these meanings are indicated- eternal, all 
pervading, soul of all, not bound by time and space, satya (truth, 
sameness) of three types etc. At first place, it occurs after 
words-AoyhiesF^-^/^^determinable body, Visnu= enclosing 
all, so it means infinite in time and space. At second place, it 
occurs with Hutabhuk, Bhokta =consumer etc. Here, it may 
mean infinite consumption or work. 

Asankhyeya means not measurable with cardinal numbers. 
Aprameya is numbers not defined with algebraic formula. 
Ambhonidhiis collection of continuous numbers like spread of 
water in 3 dimensional space. 
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Naikah means not measurable with cardinal numbers starting 

with 1. 

Jaina texts have given many forms of infinity as per -Tao of 
Jaina Sciences-by Prof. Laxmi Chandra lain-in appendix 2 (pub- 
lished by Arihanta Publications, Punjabi Bag, Delhi - 

Samkhya pramana (The Number Measure) 
Samkhyata Asamkhyata Ananta 

(Numerate) (Innumerate) (Infinite) 

Minimal Medium Maximal 
Parita Yukta Asamkhyata 

Asamkhyata Asamkhyata Asamkhyata 
Minimal Medium Maximum 

Minimal Medium Maximum 

Minimal Medium Maximum 

Parita Ananta Yukta Ananta AnantaAnanta 
1 

Minimal Medium Maximal Minimal Medium Maximal 

Minimal Medium Maximal 
Without examples, it is difficult to surmise about the defini- 
tions. The original authors must be having idea about different 
types of infinity. 
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Chapter 2 

Number System 
1. Numbers in decimal system-We are using 9 number 
signs and one to write any number in decimal system. Any 
number from to 9 can be written by these symbols. To write 
nmber bigger than 9, we put 1 at a place left to it whose value 
is 10 times. Thus 1 at second place means 1x10=10, then we 
increase numbers at first place from to 9. When symbols are 
exhausted we put 2 at second place meaning 2x1 0=20 and again 
put to 9 at first place. This place is continued till we keep 9 at 
second place. When there are 9 and 9 at both places, next 
number is written by keeping 1 at third place having value of 
1 Ox 10=100, and keeping blank or zero at places 1 and 2 . Keep - 
ing 1 at third place we again keep 01 to 99 at first two 
places. Thereafter, 2 is kept at 3rd place and numbers 00 to 99 
are placed in two places. These 3 places can be used to write 
any number from 100 to 999, then we write 1000 to 9999 by 
using 4 places. Fourth place to left has value 10 3 =1000 times, 
5th place number has value 10 4 = 10,000 times and so on. Thus 
any number howsoever large can be written by this method. 
This is called decimal- system. 

Example of first 100 numbers- 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 
40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 
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50, 


51, 


52, 


53, 


54, 


55, 


56, 


57, 


58, 


59, 


60, 


61, 


62, 


63, 


64, 


65, 


66, 


67, 


68, 


69, 


70 


71, 


72 


73 


74, 


75, 


76, 


77, 


78, 


79 


80, 


81, 


82, 


83, 


84, 


85, 


86, 


87, 


88, 


89, 


90, 


91, 


92, 


93, 


94, 


95, 


96, 


97, 


98, 


99. 



Next numbers of 3 digits are as folio ws- 
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 



190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 



990, 991, 992, 993, 994, 995,996, 997, 998, 999. 

Then the numbers will start with 1000. After 9999, the 5 
digits will start with 10,000 and will go upto 99,999. By this 
process we can form any number of any digit. 

There are other systems also for writng numbers used for 
special purposes. These will be discussed later on. 
2. Vedic origin of decimal system-Decimal system was 
selected for common symbols of numbers due to 2 reasons- 
1.10 dimensional space-Real world is 10 dimensional. Space 
has 3 dimensions, called length, width, height. On earth sur- 
face, these are latitude, longitude, and height (above mean sea 
level). Similarly, 3 numbers are used to indicate position of 
object from earth in sky-rasi (longitude), kranti ( latitude), 
and karna (distance from earth). An event in space is indicated 
by indicating its time from a reference point. In Special theory 
of relativity, Albert Einstein showed in 1905 that time and 
space are related and the world is a Space-Time-Continuum. 
In General Theory of Relativity, he showed in 1920 that mass 
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is an effect of curvature of this 4 -dimensional world. Later on 
theories of 5 to 1 1 dimensional spaces were made. Most com- 
mon are 10- dimensional string theories-there are 5 versions of 
that and an improvement called M- string theory. However, 
physical nature of these dimensions are not clear-these are ony 
manipulations of differential equations and specal geometries. 

In Vedic literature, there are distinct names and concepts 
for these dimensions. Brahma with 4 heads is collection of all 
matter in space, being the creator. Thus, 4th dimension is mat- 
ter. Rudra of 5 heads is called Mahakala, so time (Mia) is the 
5th dimension. For mechanical world, this is sufficient descrip- 
tion. Its implication is 5 basic units of measurements in phys- 
ics, indicated by 5 (verb ma=\o measure) chhandasm vedas. 
This is described by Sankhya philosophy with 5x5 elements 
and a corresponding script (Roman) for that. Sixth element is 
Chetana (consciousness) which does chayana (arrangement of 
objects atthere places). Philosophy of this is Saiva with 6x6 
elements. There are 6 : -5 : =l 1 extra elements equal to 1 1 forms 
of Rudra. Latin, Russian, Arabic and Gurumukhi scripts are 
parallel to this. Seventh element can be called Risi (rassi in 
Hindis string). This is link between separate objects. The man 
linking the knowledge of space and passing to common per- 
sons has been called rsi as he is 2 -way link. For this space 
there are 7x7 maruts (levels of wind) and Deva-nagarl script 
by Indra prepared with help of Vayu (air). Eighth dimension is 
Naga (indicating number 8) or Vrtra, which creates curling ef- 
fect due to which all objects have local field only. The script of 
this is Brahmi with 8x8 elements for same number of kala. 
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Ninth dimension is Randhra (hole), or Nanda (both indicating 
number 9) i.e. deficiency. Due to that creation occures- 

= From the ninth, creation occurs 

Tenth dimension is Ananda which is Rasa or the uniform mate- 
rial spread in root form of world. Script of 9th dimension is 
vijnana-vak of vedas with (8+9) 2 =289 letters /symbols - 
36x3 = 108 vowels, 36x5=180 consonants and 1 un-attached 
Om. Script for 10 dimensions is Chinese with thousand letters- 

= Vak (word) is of thousand letters in parama (beyond) vyoma 
(sky). Vyoma on earth is Trivistapa (Tibet) ^heaven, beyond 
that in China, script has 1000 letters. 

2. Easy calculation-Man has 10 fingers which help in 10 digit 
counting. Actually, digit means both-a number, a finger. In frac- 
tions with factor 2 or 5 in denominator, decimal will close (non- 
recurring). In system of 7, all decimals except division by 7 will 
be recurring. In 8 -system, only divisors of factor 2 (8=2x2x2) 
will give non-recurring decimal. Similarly, 9 -system will be 
divisible only by factors of 3. Some mathematicians preferred 
12-system which will be divisible by 2, 3. But this will need 12 
symbols 1 to 1 1 and a zero- this is more than number of fingers 
in hands. Base of 10 is equally useful. 

3. Vedic references - 

O brahmana\ from one place to the next one, the places are 
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multiples of ten. The 1 8th number is called pararddha. 

(^TTC^ <J<|U| 

The numbers successively bigger ten times are-e^a (1), dasa 
(10), sata (100), sahasra (1000), ajute (10,000), /aMa (10 5 ), 
/Trajute (10 5 ), koti (10 7 ), arf?^ (10 8 ), ^ (10 9 ), Marra 10 10 ), 
fflMarradO 11 ), mahapadma (10 12 ), ia/7£tf (10 13 ),>/,2</A/(10 14 ), 
azi^a (10 15 ), madhya (10 16 ), pararddha (10 17 ). 
TT^-Rld^^l^deiyH^dchVil: SWT: I 
3pf^3T y^Tdy^N^I^Rd^HM 1 1 
^rfsr^^T^T W H<I^PlRl ^H^FItKI: M: I 

(cHlcHMdl, hR'HINI ?°-?^) 
Wtt W % 3ff ^ rfSTT^FT | 
^pfSTf "^Ri^^^m^^teT: II 

All these give the same sequence of numbers. Mahabharata 
adds para (10 18 ) after pararddha. 
^I^WW M<I^IMfa% I 

( 5 sfcp| V ? ? / ^ ) 
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Half-life of Brahma is pararddha. 
H<l«£Q^ u i ^ Ml^dHl ^Ttfe I 
(RWI^<|U| ^AA) 

Prakrti merges into it (Brahma) after 2 pararddha. 

c^NK^^^M^^-ld IK || 

^^^^^cR^J|fu|dH"^RT^f| ||?^ || 
(H^I=fl<N|iT, ^Itow ? A>?^) 

In worldly life or Vedic matters, or even in reigious practices, 
whatever be the dealings, everywhere enumeration is essen- 
tial. Why say much ? In the three worlds, living or non-living, 
whatever is to be transacted, that cannot be done without cal- 
culation. 

3TcT xT ^TW & ^d fd^d rT^TT M I 
cbl<tM<£<i xf ^ FTHT^FTR ^PJ"T ^TTcT I 

T^^T^T^^^^W^sCTTcT I 

"ft^t tt^t cblfd<«J«i <2^uist I IK 1 1 

w^Knf ^wrT^i^n^i: I \% 1 1 
?A-^) 

Aryabhata- 1 and Sarikaravarmanhave listed the same sequence 
upto pararddha, however, 10 s has been called niyuta, and 10 9 
called Vrnda. 
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^T, ^T^t ^TFRT ^ fif^T ^T,"ft^T ^ TT^cT ^,3T^ xT ^pf? ^, 
^i^Wl^> | (TR^ft ?^/^) 

O ^4gzwj may these bricks be mine cows (givers of desired ob- 
jects)- 1 and 10, 10 and 100, 100 and 1000, 1000 and 10 4 , 10 4 
and 10 s , 10 5 and 10 6 , 10 7 , 10 8 , 10 9 , 10 10 , 10 11 , 10 12 , 10 13 , 
10 14 , 10 15 , 10 16 and 10 17 . May these be my cows in this and 
next world. 

TFT J l u MlRRjT[? 

^tfw^ STTf-^ldH^dMi %T TRkt I ^Tct Pl^dni ^FfR 
Hl+il^d I cb^-Kluii TFfkt I H=KI"li 3rsft«T 

Tm^7% I 3T^TSfr«TFTi "fwt ^FTT^i | ^ f^T^HT ^Ff 

HWl^d I ^ HMNHMi (dfdHMT ?TFff^ I STcT fdfdH^TFTT 
^R^HM^lfkiHf'Hl^d I ^Tct ^TPM HW^kildi %^fw HH^Md I 
3Tcf ^dfi<HMi cK^dWMd I ^"RT cfH^li %f^f^T dl4l^d |3TcT 

J|UMHlfddf'HMd I STcHIUHWdlHi Pk=(d HI^Md I ^f^RWRT 
^5(NH HH^Md | STd' ^sil«MHi U=f«M dl^Md I ^TrT U<f«WHi 
R^MfddfaVld I ^■RTR^HIdiHi MiU HwVld I ^^51 HI 
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(ci(ddNW< ) 

The mathematician, minister Arjuna asked Bodhisattva-0 
prince, do you know the counting which goes beyond hundred 
koti (in the centesimal scale)? 
Bodhisattva-l know. 

Arjuna-How does the counting proceed beyond hundred koti 
(in the centesimal scale)? 

BodJiisattva-Hundred kotis make one ayuta, hundred ayutas 
make one niyuta, hundred niyutas make one kankara, hun- 
dred kankaras make one vivara, hundred vivaras make one 
aksobhya, hundred aksobhyas make one vivaha, hundred 
v/vaA&s make one utsanga, hundred utsangasmako, one bahula, 
hundred bahulas make one nagabala, hundred nagabalas make 
one titilambha, hundred titilambhas make one 
vyavasthanaprajnapti, hundred vyavasthanaprajnaptis make one 
hetuhila, hundred hetuhilas make one karahu, hundred karahus 
make one hetvindriya, hundred hetvindriyas make one 
samaptalambha, hundred samaptalambhas make one 
gananagati, hundred gananaga tis make one niravadya, hundred 
niravadyas make one mudrabala, hundred mudrabalas make 
one sarvabala, hundred sarvabalas make one visanjnagati, hun- 
dred visanjnagatis make one sarvasamjna, hundred sarvasamjnas 
make one vibhutangama, hundred vibhutangamas make one 
tallaksana (i.e. 10 53 ). 

4. Limit of pararddha-The example of Lalita-vistara given 
above shows that at least numbers upto 10 53 were named in 
India. Jaina mathematics uses much bigger numbers. E.g. 
Jaghanya parita asankhya is expressed as 
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log[(kk)N]/(log 8), where the integer next to N is given by 
7.9656 x 10135 (nearly), and k is greater than 



Details may be seen in Tao of Jain Sciences by Prof L.C. Jain, 
page xv or Visva-prahehka by Muni Mahendra kumar-M. Many 
other examples can be shown. 

However, the practical number system was upto pararddha 
(10 17 ) only due to two reasons - 

(1) Size of galaxy is 10 7 xl0 7 =10 14 times that of earth. 
Visnupurana (2/7/ 'A) tells that whatever is the size of earth 
starting from man, the same is the size of its sky compared to 
earth- 

The previous verse defines the 3 earths mentioned in vedas-3 
earths and their skies are 3 mothers and 3 fathers (e.g.Rk 1/ 

164/10, 2/27/8,10/81/5 etc.). Each earth is the zone lighted 
by sun and moon. The planet earth is lighted by sun-moon 
both. The zone lighted by sun is the second earth called 
Maitreya-mandala, its 3 zones of heat, brightness (loka part), 
light are 3 steps of Visnu, Last limit of sun rays is galaxy-at 
that distance sun is seen just like a point star. This is extreme 
limit or Parama-pada of Visnu- 

The earth itself as a thousand petalled lotus is of 1000 yojanas 
in diameter. Thus galaxy is of 10 17 yojanas and has been called 
parama-guha (largest cave) of pararddha size. 
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^yj ft*Kd1 ^dW ^fr%^ H fa fed) TO* I 

Thus, numbers upto 10 17 are sufficient to measure galaxy. Hence 
Aryabhata-l and Mexican astronomy-both have used only 18 
digit numbers. 

(2) Life of Brahma is 2 pararddha. His day is called Kalpa of 
1000 yugas- 

TfW^r H^d^^W^mt%: I 
^oii^i^^rrM: ^f: TT^^T^FT^ I 

<MHlfl TfiTfcp^ crtTTsqrT) *T?T% \\6 I (^fTcTT, STCTTPI 6) 
Day of Brahma is of 1000 yuga. Night also is of 1000 yuga 
stated by knowers of day-night. When day comes, all creation 
manifests from formless. During night, it merges in the same 
formless. With 1000 yuga (each of 12000 divya years of 360 
solar years) day and similar night, year of Brahma is of 12x30 
days and his life is of 50 years. Thus his half- life completed so 
far in his 50 years is =50x12x30x2x1000x12000x360 
= 1.5x10 17 years. Thus pararddha is sufficient in this way also. 
3. Other Systems -There are references or usage of other 
systems also for special purposes. 

(1) Binary system In modern times, this is being used for 
mathematical logic-described by Boolian Algebra in 1 840. This 
is the number system used in modern computers also. These 
work on valves- which either stop or allow the electric current. 
Flow is 1 and stopping is 0. This system uses only these two 
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digits and place value of number increases 2 times for each 
place to the left. For example, 10 of decimal system is 1010 in 
binary=lx2 3 +0x2 2 + 1x2+0 = 8+0+2+0. 

For cosmic measurement in vedas, exponential system with 
base 2 has been used. Its reasons may be following- 

(1) Manotas (creative causes) for Svayambhu mandate are- 
veda (knowledge), sutra (=thread, link between different points), 
and niyati (destiny, future, mental attitude). Due to two types 
of sankalpa-there are two chains of creation and dissolution- 
called sahchara and prati-sahchara in sahkhya philosophy; or 
Sambhuti (creation) and Asambhuti or vinasa (destruction) in 
Isavasyopanisd (Chap 40 of Yajurvda). Thus, structures of space 
should be measured in scale of two. 

(2) Our perception of sound or light energy is logarithmic as 
per Helmholtz principle in modern physics. Thus measurement 
of sound energy is in logarithmic scale Bel (tenth part is deci- 
bel). Similarly, earthquake intensity is measured in logarithmic 
scale. Vice versa, real energy of earthquake, light, or sound is 
in exponential scale of our perception. In modern mathemat- 
ics, we take base of e which is equal to 

11 1 

e = l + - + + + to. .oo 

1 1x2 1x2x3 

However, it appears that real structure of universe corresponds 
to measurement with base 2. 

Measures in this scale are called- ahar, and their collection 
will be ahargana. Division by 2 is called hora which is short 
form of aho-ratra (day-night). Its reverse aAarshould thus mean 
double. Measure of space has been called ahar at many places- 
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ttWR"ft<Mfcl c||ej, Mcffj-W fjfacT | Mfcl elWk^jRr: I 

(^?o/?^/^) N 

I.e. We measure (understand) influence of sun ruling up to 30 
dhama, each zone ( vastu =object, zone in sky) in sky [dyu) is 
measured by ahar (-gana=coxmt) 

Ahar (referred in Yajurveda 15/5) is chhanda (measure) of 
Viyat (vacant, space) 

Ahar are measures of steps of Visnu. 

See also Rk (1/132/2,3), (1/32/2), (2/11/5), (1/103/2), 
(5/29/3), (3/32/11), (4/19/2), (6/30/4), (4/28/3) etc. and 
other vedas. 

Each ahar is double of previous ahar- 

irf%ci t ^r*h^nkw wr^: i <r m^tfmt ferR?qffr i err 

3Prf^WT?ip ?W?A) 

This loka of Deva-ratha (=chariot or body of devas or lighted 
zones) is of 32 ahar(ahani= plural of ahar). All around it is the 
earth (solar system of 33 ahar in this context) which is double 
in size. Again double sphere around this (34th ahar) is sea 
(spread of galactic matter). 

Earth is the measuring rod for such measure and there are 3 
zones within it- 

src^rr^ ^4 i-H^i<i fsr^r%^r 3i ft h\ d =i [<h i « i ^jfen : ^ A V 
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The Asura ( Varum) who knows the world, measured it with 
earth as measuring rod. 

(For JyesthaBrahma-oi galaxy) -whose measure is earth and 

antariksa is upper space. 

*TT^: cRt^jfoft, srf^cH (3IIMWH sftcT^T 

Mais chhanda (measure), that is earth, its devata is Agni. 

^fenfrr%efl^T:(^f^, 3T^rfer^) yfdf&dl: I 

(^pfk^rf^WT^l ?/?o/^) 

Within earth, these lokas are located (earth, intermediate, sky). 

This limited form of that earth is internal vedi (creation 
place=earth), the unlimited bigger is outer vedi (grand earth). 
Thus radius d of any ahargana n is given by 

d = rx2 ( "~ 3) , where r=radius of earth. 
In this measure, solar system is 33 ahargana-3 zones within 
earth and 30 beyond it. Thus size of solar system is 2 30 of earth 
size, each zone successively double is a dhama. Prana or energy 
of each zone is a devata. For 33 zones, there are 33 devata. 
Ananda {rasa or the original source material of universe) 
increases at each higher or outer zone ( Taittiriya upanisad, 
Bhrgu valli) called lokas. 

% 3TcT "TPJSIT 3fFT^T: | T^Tt ^^I^cTiuhhh^: |.... % % STcT 
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^^bi|j|rg^fu||HM^| : | s TT^Tt %^ipyc|fu| h |... % % ^ 

cM^HIHH**: I ... % % ^"RT eh*fte|Hj ^MI^H^I: | WJ 
^NHH^: I . . % % ^Tct ^HHH^I: I ^H«^ : | % % 

SMf^KWH^I: |^U^r^^Hd<M^: |..%% STcT ^Hd<H^I: I 
TTIT^: !>HNd<H^: 1..%%^ !>MIHd<H^: ^\ 3TFF?: I 

This is estimate of ananda-it increases 100 times each time for 
the loka (zones) of manusya (man), manusya-gandharva, deva- 
gandharva, pitar-loka,Ajanaja-deva, karma- deva, Deva, Indra, 
Brhaspati, Prajapati, Brahma. 

(2) Seven system-These are formed due to 7 tongues of agni 
(matter or energy in a closed boundary)- 

H %Hl f%?wft ^ ^t, ^WTFTT^f%Wf%fT:(?/V^) 
Agni has 7 tongues for intake-la/i" karali, manojava, sulohita, 
sudhumravarna, sphulingini, visvaruchi. (Mundaka upa.) 
tfHSFTT: 3T«Plf% cTCTT^UHlGftl: TIFTST: WfTTTT: I 

From these 7 tongues are created-7 prana, 1 archi (flame), 7 
samidha (firewood, implement), 7 homa (consumption), 7 7o^a, 
7-7 cave spaces. 

W i|o*iRm2|chx|sM)eb) 3raeften?t%UHHWI| 
fwf*HsMH<+H«f ^^f^TT ^HIH cTFI: l(^?/?^V/^) 
7 join (_K£//V the single ratha (vehicle=body of man or of cos- 
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mic structures), 1 asva (horse, sva =next day, present state 
will not remain tomorrow , so time is called asva) flow with 7 
names. Eternal cycle of motion has 3 navels (center or focus) 
in which worlds and cosmic structures are located. Here yuj 
of 7 types forms yuga or yojana-so both are of 7 types. 

These 7 -fold divisions have led to 7 divisions of length unit 

angula in Lalita-vistara, a Bauddha text- 
7 paramanu-rajas =1 renu 
1 renus = 1 truti 

1 truti s =1 vatayana-raja 

1 vatay ana-raj as =1 sasa-raja 

1 sasa -rajas =1 aidaka-raja 

1 aidakas-raja = 1 go -raja 

1 go -rajas =1 liksa -raja 

1 liksa-rajas = 1 sarsapa 

7 sarsapas =1 java (barley corn) 

7 yavas =1 anguli-parva 
12 anguli-parvas =1 vitasti (span) 

2 vitastis = 1 Aaste (fore arm or cubit) 
1 cubit may be taken as 18 inches or 45 cms. Then- 

\ahgula =45/12 cm=3.75 cm. 

1 paramanu-rajas=3.75x 7" 10 =1.3xl0" 8 cm. 

In modern physics, size of atom is in same units of 10 8 cms, 

called angstrom. 

(3) System of 8-This is the systems for small units in astronomy. 
For example, Sripati has given this scale- 

8 trasarenus =1 renu 

8 renus = 1 balagra 

8 balagras = 1 liksa (poppy seed) 
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8 liksas 
8 yukas 
8 yavas 

Thus, 1 trasarenu 
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1 yuka (louse) 
= 1 yava (barley corn) 
1 angula, same as above. 
■ 1 angulax 8 6 = 1.43x10 5 cm. 



Tiiloya-pannati ( Trailokya Prajnapti)-a Jaina text gives these 
measures- 

= 1 avasannasanna skandha 
= 1 sannasanna skandha 
= 1 trutrenu 
= 1 trasarenu 
= 1 ratharenu 

= 1 uttama bhogabhumi balagra 
■■ 1 madhyama bhogabhumi balagra 
= 1 jaghanya bhogabhumi balagra 
= 1 karma bhumi balagra 
= 1 liksa (poppy seed) 
= 1 yuka (louse) 
= 1 yava (barley corn) 
= 1 angula (finger width) 
= 1 pada (length of human foot) 
= 1 vitasti (span) 
= 1 hasta (fore arm or cubit) 
Here, 1 trasarenu =1 angula x 8" 9 = 2.7x10 8 cm. 
1 avasannasanna skandha=\ angula x 8 12 = 5. 2x10" 11 cm. 

(4) System of 12- It is used for selling fruits, counting of pa- 
pers etc. In India this has been used for 1 2 rasis, 1 2 months, 1 2 
guru- years etc. Dozen [darjan)= 12 

(5) System of 15- This has been used by the scholar Barkali 
as described in Satapatha Brahmana (12/3/2/ 5) 

"T5^^TfK^ : -Rrrfr i wfcr %rfr dnQ tt^^t^ cr^Tft i 



Infinitely many paramanus 
8 avasannasanna skandhas 
8 sannasanna skandhas 
8 trutrenus 
8 trasarenus 
8 ratharenus 

8 £/£ bhogabhumi balagra ■ 

8 ma.bho. balagra 

8 yla. bhogabhumi balagra 

8 karma bhumi balagra 

8 liksas 

8 yukas 

8 _yav25 

6 ahgulas 

2 padas 

2 vitastis 
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WldT^d fd^Ndlfd I <M l<=l £d ^Ndltd dld>-d U,d i<3\<*>\ d^Rl \\ I 
There are 10,800 muhurta in a year. Muhurta divided by 15 
gives ksipra, etarhi, idani, prana, aktana (or ana), nimesa, 
lomagarta, svedayana. Rain drops fall equal to svedayana. 

Thus stated scholar Varkali. I know universal megha (cloud), 
its drops/parts of year. 

Number of lomagarta (in a year) is equal to number of naksatra 
(stars in galaxy). 

1 muhurta =48 minutes, 1 Ksipra = 3.2 minutes, 1 etarhi = 12.8 
seconds, 1 IdanT=0.&5 sec. 

lMia = 0.056 sec, 1 Afoaoa = 0.004 sec, 1 Nimesa = 0.0002 
sec, 1 Lomagarta =59326.2 parts of a second. 1 Svedayana = 
8,89,892.6 parts of second. 

7 12 

Lomagarta in a year =10,800 xl5 =1.845 x 10 (cells in 
human body) . Purusa is 1 times world, so there are 1 1 1 stars 
in galaxy or 10 11 galaxies in visible universe. 

In Svedayana time, light moves 3 xlO 8 meter/8, 89, 892. 6=337 
mteters-From this distance rain drops fall (or retain their shape) 
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(6) System of 60-This is also called sexagesimal system, usu- 
ally attributed to Sumerians. However, this is used in ancient 
texts of Indian astronomy for sub -divisions of angle and time, 
which run parallel. As there are about 360 days (round number) 
in a year (354 days of lunar and 365.25 days in solar year), it is 
divided into 12 months of 30 days each. 1 day is successively 
divided by 60 at each step. Parallel to that, a circle has 360° 
degrees and each degree is repeatedly divided by 60. 

#5T Hd>d^l<^fd^TT%: J{ HW\"4 ^nft 1 1 

60 pratatparas =1 tatpara 

60 tatparas =1 viliptika ( vilipta or vikala) 

60 viliptikas = 1 liptika (lipta or kala) 

60 liptikas =1 lava (or bhaga) 

30 lavas =1 rasi 

1 2 raiis = 1 celestial circle 

TpfSrR: R^R-dil ^fcUhl "f^t ^, M^Ffa qF^jfadlPl Pm1tR||u| I 

"f%^r°i Rd^l ^ ^W^;TMt RdlcK^: ^ *||cH|^: || 

Off^^T, -HsicHHMI V ? ) 

60 gurvaksaras =1 vighatika 

60 vighatikas =1 ghatika 

60 ghatikas =1 day 

30 days =1 months 

1 2 months = 1 year 

It may be noted that it is used only for these measures. For 
writing general numbers in this system, 60 symbols including 
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zero will be needed, which will be very cumbersom. 

This is also linked to 60 year cycle for guru years in which 
jupiter makes 5 and saturn 2 revolutions. In vedas it has been 
called Angira year. 

Aditya and angiras were competing to reach svarga earlier-we 
will reach earlier. Those adityas reached earlier, angiras were 
later, in 60 years. (Brhaspati is son of Angirasa) 
aj|R<£||iH| Fff-«m ^HT Hl^SWf^T ... cTSTTf^TTTM^frcTR 

Aditya and angiras were competing to reach svarga earlier. 
Those adityas saw 5 //o/a (They covered 5 Ao/a or years 
each-years consumes world, so it is hota). Adityas are 12. 
So, Aditya x 5 Ao/a =12x5=60 years. 

4. Origin of word numbers-Words indicating 1, 2 , 9, 

10, 20, 90, 100, 1000. etc. are since very old times and 

their derivation is based on their concepts. Origin of the sankrit 
words for numbers is given below as per old grammer and 
Nirukta - a limb of vedas indicating technical definition and 
other origins of words. 

Eka (l)-This is from the root verb-In -meaning -to move, or 
to arrive. A +i+k=Ita= having gone or reached. The number 1 
only forms all the following numbers by going ahead. Ita has 
become it in enghsh.(Mr£/£/a 3/10) 

Dvi (2)-lt is derived from vi (kaipa)= alternative. V7has be- 
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come bi- suffix of greek, used in english etc. Its double number 
form (between singular and plural) is dvau- derived from druta- 
tara, meaning faster. This goes ahead of 1 , i.e. the next number. 

Tri (3)- Dvi is comparative, to is superlative. It is tirnatama = 
having crossed both 1 and 2. This tirnatama has been short- 
ened to tri. The Greek prefix is same-tri, this has become simi- 
lar word three. Plural form is trayah. 

Chatur(A)-Chatvarah is formed by cha = and, or more; tvara 
= faster. This goes farther than 3 also. Trayi is normal division 
of knowledge, this means vedas. Their original unique source 
is 4th, so trayi means 4 vedas. Chatur goes farther than nor- 
mal 3-fold class, so it means clever, efficient or expert. He- 
brew/Greek quadri = qua+dri ( tri); here also it is beyond three. 
This has become quart (1/4 part), quarter-also means house 
having 4 side walls. 

Pancha (5)-This is from word Prkta = joined, combined. 5 
fingers are joined in single palm, 5 mahabhuta (source ele- 
ments) combine to form the world. Word with similar mean- 
ing is pankti -from verb pach = to make forms or classes. This 
is by intermixing, so it means to cook or to digest also. This has 
become prefix- penta in Greek. In contact consonants of 
Sanskrit, 5th class of letters is of pa, so pa and 5 are indicated 
by same symbol in Bangla script. In Hindi also, they are simi- 
lar, if we remove the head line of pa. 

Sat (6)-This is from word-saliati = suppresses (Nirukta 4/ 
27). This also means lives together, or tolerates. Year is called 
samvatsara because 6 seasons live together in it (samvasanti = 
live together). This has become six, hexa- prefix, as s becomes 
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h in arabic/persian. 

Sapta (l)-Nirukta (3/26) gives two origins -Sap = to join, to 
combine in war etc. Sapta =joined or combined. Srpi= to move, 
to slide. Sarpana = movement, sliding. Due to sliding motion, 
snake is called sarpa. In verb sarpati (=moves), r becomes 
silent- then sapti = horse. There are 7 horse like carriers or 
winds, or 7 rays of sun- so sapta means 7. This is same as the 
prefix sept, which has become seven. 

Asta (8)-This is from verb Asu = to pervade (Nirukta 3/10). 
Similar meaning is of the word Vasu =vas+u =which lives or 
pervades. 8 vasus are physical forms of Siva, so he is called 
Asta-murtti (8 -formed). As motion or wind, his forms are 11 
Rudras. In astronomy texts, vasu=S. In Russian language, it 
still means 8. This has become oct- prefix and eight in english. 

Nava (9) -Verb nu =to salute, or to praise. This has become 
nutana = new. Nava also means both-9, new. After 9, the 
number system bows to and new place is used for next number. 
Or, the 9th dimension randhra (hole, deficiency) is the cause 
of new creation (para 2/1). Thus nava = 9 and new. Nirukta 
(3/10) calls it short form of Na+va (naniya) =not desirable, or 
na+ava (pta) = not achieved. The ninth dimension or element 
randhra means something is deficient, and this is not desirable. 
This is origin of prefix nano- and word nine. 

Dasa (lO)-Nirukta (3/10) gives two derivations. Verb Dasu 
(das) = upaksaya = to decay. Number symbols ends after the 
1 0th number, then new place is used. In persian, dasta in sense 
of decay (by out flow) has two meanings-vomiting, or vomited 
material (this comes out of mouth, causing decay), and hand 
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(arising out of upper body, giving outcome of work). Another 
verb Drsir(drs) = to see, to look. World is seen in 10 ways, so 
dasa means ten. Dasa (state, condition) and disa (directions) 
are also ten. 

Vimsati (20) -Nirukta (3/10) tells- vimsati = dvi+dasa+ktin = 
by two tens. Alternate form vimsat also has been used by Bhasa 
in his drama Abhiseka, Narada-smrti (divya-prakarana), and 
in puranas. In english, two tens = twenty. 

Trimsat or trimsati (30) -Similarly, trimsat=tri+dasa+ktin = 
by 3 tens. Trimsati form has been used in Pahchatantra (SI 
41, 5/53) Vimana-sastra of Bharadvaja (page 74), Varaha 
Grhya-sutra (6/29) etc. English form is thirty. 

Chatvarimsat or chatvarimsati (40) = 4 tens. Second form 
has become forty in english. 

Panchasat (50) = paiicha+dasa =5 tens. Five tens is short- 
ened to fifty in english. 

Sasti(60) = sat+dasa+ti =by 6 tens. This has become sixty in 
english. 

Saptati (70) =sapta+(dasa) + ti = by 7 tens. In English also, 
seventy = by seven tens. 

Asiti (80) -This is more clearly linked to verb asun (to per- 
vade, to combine). This also gives meaning of verb Asa or 
Asana=to consume. Asiti chhanda in vedas is measure of anna 
(grains). As per estimate of modern physics also, total number 
of particles in world are 10 85 . Asiti = Asta +(dasa) + ti = by 8 
tens. In english, asiti = eighty. 
Navati (90) =Nava+(dasa)+ti = by 9 tens =ninty. 
Sata (100)- Nirukta (3/10) gives it as short form of dasa +dasa. 
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The two middle syllables sada becomes sata. Satapatha 
Brahmana (9/1/1/2-7) tells that enrgy of sun becomes santa 
(calm) after 100 diameters of sun, so 100 is called sata {santa}. 
All activities of man also become still (santa) after hundred 
years. Santa = Hand = hunder or hundred of english. 

Sahasra (lOOO)-This literally means saha+sra = to move to- 
gether. About 1000 persons live together (one to ten thou- 
sands in a village), or move together in a batalion of army. 
Effect (sama or mahima) of sun is upto 1000 diameters, called 
loka (lighted zone). Man is known to about 1000 associates. 
In all these meanings, sahasra means 1000. In persian, it has 
become hasra = effect or result. This has further transformed 
to hajara in hindi and other Indian languages. Sun is bright 
upto 1000 diameters (sahasraksa) till saturn orbit, but to some 
extent, its effect is felt at very large distance, e.g. it is seen as a 
point till last limit of galaxy. So sahasra also means many or 
infinity. In greek also, word for thousand miriad has been used 
to indicate infinity. In any round estimate, the real number is 
among 1000 numbers around the estimate. Thus we do ap- 
proximation upto 3 places of decimal. In this sense, sahasra 
means approximate. Like Pururava had ruled for 56 years and 
some months, this period has been indicated about 60 years 
(sasti sahasra varsa). In another method of counting anka or 
years of rulership, still used in Orissa, numbers ending with 
and 6 are omitted, then anka for Pururava period will be upto 
64 years, which has also been indicated in some puranas. 

Laksa ( 10 5 )- This is from root verb laksa=to see, to mark, 
to explain or to show. In this sense, all visible matters are called 
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Laksmi. Invisible property is Vimala (without mala). We can 
see small objects upto about 10 5 parts of our own size. This is 
called limit of resolution of human eye. So 10 s is called laksa. 
Starting from man, 7 smaller worlds are successively smaller 
by ratio of 1 5 - 

I.e. divide hair-end by 100 thousands, and divide in same 
ratio 5 times again, still smaller is Nirahjana. 

Thus, man is a world, its 1 lakh part is cell, which is world for 
biology. Again 1 lakh part is atom, which is world for chemis- 
try. Further 1 lakh part is nuleus equal to inner-most layer of 
Kundalini. Modern physics describes sizes only upto this, but 
recfegoes still 4 levels lower- which are called jagat-kana, deva- 
asura, pitara, rsi. Final stage rsi is 10" 35 meters-equal to Planck 
length in modern physics which is basis of string theories. 

Koti (10 1 ) -Koti means limit, end of bow, part of remaining 
angle till end of l/4th circle, rise and 10 7 . E.g. limit of land- 
mass of India is ailed Dhanuskoti. For man, limit (koti) of world 
is earth and its size is 10 7 times human size. Hence, koti = 10 7 . 
In same way limit of world for earth is solar system which is 
1 7 times larger. The solar system itself is earth whose sky is 
galaxy-again larger by 10 7 times. The largest earth is galaxy 
whose sky is universe larger by 10 7 times, (see para 2/4). 

ArbudaW) and abja(l0 9 ) -Nirukta (3/ TO) defines it witha 
similar word- arbuda = ambuda (giver of water, cloud) as arana 
and ambu-both mean water. In example of Satapatha brahmana 
in para 3/5, svedayana has been called equal to cloud. Number 



2.Number System-4 53 
of svedayanas in a muhurtta will be 2.56 x 10 9 which can be 
called 25 arbuda or 2.5 abja. The alternative name vrnda also 
means group of drops ( vindus). Their number in a year will be 
much more- 2. 7 7 x 10 13 - this does not appear to be the logic. 
Now araba {arbuda) word is being used for 10 9 in hindi. 
Kharva ( 10 10 ), Nikharva ( 1 1 1 ) -In the same example it has been 
shown that number of stars in galaxy is 10 11 . Kharva means to 
make powder in which particles are separated. Thus, it means 
number of particles as stars in galaxy. For universe, each gal- 
axy is a particle and their number is also 10 11 . 
Mahapadma (10 12 )- Earth is padma, largest earth (galaxy) is 
mahapadma created in its field of 10 times size, having 10 12 
stars (or equal mass)-equal to number of lomagarttas in 1 
year (para 3/5). 

Saiiku (\Q n )-Sahku (cone) or sahkha (conch) indicate rota- 
tion. The rotating field around galaxy has created it. In chhanda 
measure, it is 2 53 of earth size, or of 56 ahargana. Thus chhanda 
of 56 (14x4) letters is called by similar name sakvari (=night, 
ass this is dark zone). As it creates, it is called kurma (doing 
work, animal of its shape is also kurma = tortoise) in vedas and 
goloka (zone of go =light-rays) in puranas. 

^T^T^r^ffFT^wf^ M^Md: 0) I 
STfFt: 3ld<H^lf>J| aTMHiPI ^TJ : I 

Estimate of Kurma is stated-it is hundred thousand sanku ( 1 3 
zeros on 1). 

Sr||^cM^ g^^T3Tg?T ^T^TT^TSTR (??) 

cf{ (srf ^tr?) ^fkf%^riwi|(? : ?)-'m^ (??/?o) 

Saiiku hold the ahna ( collection of suns, or measured in scale 
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of ahar), as it is held by sanku -sama, it is called sanku. 

Sanku-sama has capability (sakva) to create the world, so it is 
called Sakvari also. 

cT^ ^3T^T^TTTcT^f:(^TcT. ^AA A) 

It took the form of Kurma (tortoise), and it did the work (kurma 

=we do), so it is called kurma. 

Jaladhi ( 1 14 ) - Field of galaxy or the spread of matter in it has 
been called vah or van -meaning water as it contains all 
( a vapnoti = contains =Ap or Ap in short). As it is zone of van, 
its lord is Varuna. 

Size of this ocean of primordial water is 10 14 times that of 
earth, which is measuring rod for universe (para 2/4). So 10 14 
has been called Jaladhi (spread of jala =water). This is square 
of koti (107), so it has been called kodakodi [koti x koti) or 
sagaropama (like ocean) in Jain astronomy. 
Antya (10 15 ), madhya (10 16 ), pararddha ( 1 1 7 ) -Antya (ending) 
is limit beyond jaladhi. Madhya (middle) comes between it and 
pararddha. 
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5. Compound words-Main words are for numbers from 1 to 


astavimsati 


atthaisa 


twenty eight 


10 and then in multiples of ten 


as shown above. All other 


unatrimsati 


untlsa 


twenty nine 


numbers are their compounds. For example, we write 14 as 4 


trimsati ( trimsat) 


tisa 


thirty 


and ten. This is used for all numbers up to 99. The numbers 


eka trimsati 


ekatisa 


thirty one 


ending with 9 at unit place, such as 19 are not written as nine 


dvatrimsati 


battisa 


thirty two 


and ten and so 


on. They are written as one less than twenty. 


trayastrimsat 


taintisa 


thirty three 


Una word of Sanskrit means one less, this is origin of Latin uno 


chatustrimsat 


chauntlsa 


thirty four 


and english one. This is used for Roman numerals also. The 


pahchatrimsat 


paintisa 


thirty five 


chart below shows numbers in Sanskrit, hindi (or similar in 


sat trimsat 


chhattlsa 


thirty six 


other Indian languages), and english forms- 


saptatrimsat 


saintisa 


thirty seven 


Si an slcrit wotH 


Win Hi form 


F*no"1i^li wnrH 

1 1 1 1 11 1 1 1 1 VV W 1 u 


astatrimsat 


adatisa 


thirty eight 


£*h~ rt & en 




pi p\fpn 1 pi f\TA\f(i irnTn tpn 1 


navatrimsat 


unchalisa 


thirty nine 


dvadasa 


baraha 


fwplvp ffwn plpvafinn*i) 


( una cha tvarimsa t, ekona - cha tvarimsa t) 




trayodasa 


teraha 


fViivfppn ffVivpp 'A n H tpnl 
Lilll LCCI1 ^ Lill CC ctllLl 


chatvarimsat 


chahsa 


forty 


chaturdasa 


chaudaha 


fmirfppn ffmir and tpnl 

1UU1 Lttll ^1UU1 dllLl Lt^ll^ 


ekachatvarimsat 


ikatallsa 


forty one 


panchadasa 


pandraha 


fifteen (five and ten) 


dvi (dva)chatvarimsat bayahsa 


forty two 


sodasa 


solaha 


sixteen (six and ten) 


tri ( tray as) chatvarimsat taintalisa 


forty three 


saptadasa 


satraha 


seventeen (seven and ten) 


chatuschatvarimsat 


chaualisa 


forty four 


astadasa 


atharaha 


eighteen (eight and ten) 


pan cha cha tvarimsa t 


paintalisa 


forty five 


unavimsa 


unnisa 


nineteen (nine and ten) 


sat cha tvarimsa t 


chhiyalisa 


forty six 


vimsati 


bisa 


twenty (two tens) 


sapta cha tvarimsa t 


saintalisa 


forty seven 


eka vimsati 


ekkisa 


twenty one 


asta (asta) chatvarimsat adatahsa 


forty eight 


dvavimsati 


balsa 


twenty two 


na va cha tvarimsa t 


unachasa 


forty nine 


trayovimsati 


teisa 


twenty three 


( unapahchasat, ekonapahchasat) 




chaturvimsati 


chaubisa 


twenty four 


pah cha sat 


pachasa 


fifty 


pahchavimsati pacchisa 


twenty five 


ekapahchasat 


ekavana 


fifty one 


sadvimsati 


chhabbisa 


twenty six 


dva ( dvi) pahchasat 


bavana 


fifty two 


saptavimsti 


sattaisa 


twenty seven 


tray ah (tri)panchasat tirapana 


fifty three 
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chatuhnaficha 4a t 

1 Cl l Ui A LJ CIA A X^AACL i » LI I 


chauvana 

Li A Cl Cl V LA. A A Cl 


fiftv four 

ill i y i\j ui 


pahchapahchasa t 


pachapana 


fiftv five 

nil y ix v 


satpahchasat 


chhappana 


fiftv S1\ 
nil y k j l /v 


saptapahchasat 


sattavana 


flftV QPVPT1 
ill l y v v.^11 


asta (asta)pahchasat atthavana 


fiftv picrht 

111LV V-ylilll L 


na vapahchasat 


unasatha 


f 1 f t V D1T1P 
111 L V 11111^ 


(ekonasastih, una sastih) 




sastih 


satha 


sixtv 

oial y 


ekasastih 


ekasatha 


OlA.LV U11V_/ 


dva (dvi) sastih 


basatha 


sixtv two 


tray ah (tri) sastih 


tirasatha 


sixtv thrpp 

DIAL V Llll V-yV-y 


chatuhsastih 


chaunsatha 


sixtv four 


pahchasastih 


painsatha 


ClYtV flVP 


satsastih 


chhachhatha 


S1XTV C.1Y 


saptasastih 


sadasatha 


sixty seven 


asta (asta) sastih 


arasatha 


sixtv eipht 


navasastih 


unahattara 


sixtv nine 


( ekonasaptati, unasaptati) 




saptati 


sattara 


seventv 

o v_/ v win y 


ekasaptati 


ikahattara 


seventv one 

o v_/ v v_.hl y uiiv 


dva (dvi) saptati 


b aha t tar a 


seventv two 


tray ah (tri) saptati 


tihattara 


seventv three 


chatuhsaptati 


chauhattara 


seventv four 

k / v viil y iv wi 


pahchasapta ti 


pachahattara 


seventy five 


sat saptati 


chhihattara 


cjCVCIILy MA 


saptasaptati 


satahattara 


seventy seven 


asta (asta) saptati 


athattara 


seventy eight 


navasaptati 


unahattara 


seventy nine 
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(ekonasiti, unasiti) 







ciginy 


f*1cti Sltl 

L- 1\ CI JA LA 


cJccisf 


picrhtv nnp 

^itiii l y uiiu 


Li V V CICliJA LA 


isci y ct iJA 


pipfitv two 

Vvl C.11 l y L VV V / 


tr\Zsi STtl 

LI V cl iJA LA 


tirjisT 

Lll cLija 


Picrhtv thrpp 

V-yl£iilLy Llll \~>\~> 


K^llcl L Li CI L CliJA LA 


X^llcl HI Cl i5_Z 


picrhtv four 

V.^1 till L V 1UU1 


r~) '} fj /-*h cTfi 

UClAA K^IaCUdA LA 


t~) ', ) / * fi '7 c T 

UctUlliZiDA 


CliUllV 11VC 


sadasiti 


chhiyasi 


Pi crh t\/ Cl Y 
Cl till L V ol A 


saptasiti 


sattasi 


picrhtv cpvPTi 
dg,iiLy ot/VC/ii 


astasiti 


atthasi 


f=*l CTnt\/ 1) n1 
Cl^ilL^ Cl^ilL 


navasiti 


navasi 


picrhtv mrip 
ci&ii l y iiiiic 


( ekonana va ti, unana va ti) 




navati 


nabbe 


iiiii iy 


ekanavati 


ekanabe 


nintv onp 

11111 l y uiiv 


dvi (dva) navati 


banabe 


nintv twn 

11111 LV LWW 


trayo (tri) navati 


tiranabe 


nintv thrpp 

iiiii L y Llll 


chaturnavati 


chauranabe 


nintv four 

11111LV 1VJUI 


pahchanavati 


pahchanabe 


ninh; fn/p 

iiiiiLy live 


sannavati 


chhanabe 


nintv c.iy 

11111 LV olA 


saptanavati 


sattanabe 


ninty seven 


asta (asta) navati 


atthanabe 


ninty eight 


navanavati 


ninanabe 


ninty nine 


(ekonasatam, unasatam) 




sat am 


sau 


hundred 



Note-For 20 there is a special word kodi also. In Hindi, this is 
used generally for counting of cloths by washermen, for fruits 
etc. In Oriya and some other languages, this is the general word 
for 20. This is derived from the Sanskrit word lo// which means 
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limit, limit of world is 10 7 times our size, so it means 10 7 . For 
human body as a world, its llimits are 20 fingers, so kodi means 
20. 

6. Words for large numbers -As given in example of Lalita- 
vistara, large numbers are named in multiples of 100. Though, 
there are names for every multiple of ten, in practice only names 
in steps of hundreds were used. This is clear from number 
system of Aryabhata- 1 , where 2 places in decimal system has 
been taken together. After hunded, hindi numbers are named 
hazard. (1000, thousand), lakha (10 5 ), karoda (koti=10 7 ), araba 
(arbuda, nyarbuda, 10 9 ), kharaba {kharva, nikharva, 10 11 ), nila 
(sariku, size of dark blue sky called nila, 10 13 ), padma (10 15 , 
size of creative field of galaxy), sankha (pararddha, 10 17 ). First 
3 places from right indicate hundreds and two-digit number. 
For example- 

982 is nine hundred eighty-two. 

In Hindi, similar name is used-nau sau bayasl 

For larger numbers, places to the left are kept in groups of 
two and are described from the largest number, e.g.- 

23, 54, 72, 85, 703 is 

Teisa araba, chauvana karoda, bahattara lakha, pachasi hazara, 
sata sau tlna. 

In european system, the same number will be kept in groups 
of 3 digits- 23, 547, 285, 703 and will be written as- 

23 billion, five hundred forty seven millions, two hundred 
eighty five thousands, seven hundred three. 

In USA and France, the large numbers are- 
million^ 6 , bilion=10 9 , trillion= 1 12 , quadrillion= 1 15 , 
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quintillion=10 18 . 

In Britain and other European countries, the numbers 
increased in ratios of 10 5 . Here, million =10 5 , billion =10 12 , 
trillion =10 18 . However, the first system is now follwed 
everywhere. 

For numbers in scientific measurements the following prefixes 
hae been agreed for SI (International system, French 
abbreviation) units- 



Factor 


Prefix 


Symbol 


Factor 


Prefix 


Symbol 


10 24 


yotta- 


Y 


1Q -24 


yocto- 


y 


10 21 


zetta- 


Z 


10 " 21 


zepto- 


z 


10 18 


exa- 


E 


lO" 18 


atto- 


a 


10 15 


peta- 


P 


10" 15 


femto- 


f 


10 12 


tera- 


T 


10" 12 


pico- 


P 


10 9 


giga- 


G 


10" 9 


nano- 


n 


10 6 


mega- 


M 


10 -5 


micro- 


\i 


10 3 


kilo- 


k 


10" 3 


milli- 


m 


10 2 


hecto- 


h 


10" 2 


centi- 


c 


10 1 


deka- 


da 


io- 1 


deci- 


d 



7. Symbols for digits-There are various assumptions about 
shapes of number symbols. In all languages, symbol for one is 
one vertical line. The next numbers-2, 3, 4, etc. are combination 
of this line. Another view is that digits from 1 to 9 are 9 treasures 
of Kubera, lord of wealth -Kunda, mukunda, nila, kachchhapa 
(tortoise), makara (crocodile), kharva (small lotus), padma 
( larger lotus), mahapadma (big lotus), sankha (conch). The 
picure of shapes are given on next page as per introduction in 
the commentary on Grahalaghava by Pandita Kedaradatta Josi. 
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He has also indicated shape of hindi digits as combination of 
single lines. Even English number forms also can be interprated 
like this. For signs on electronic clocks, all nimbers are made 
from 8 which is 2 squares joined one below the other. All other 
numbers are made by removing some lines from it. 

La is 9th letter in line of Ya, lr is 9th vowel, so both these 
letters and number 9 have similar shape in Oriya and Bangla. 
Number 5 is of same shape as letter pa at start of 5th group in 
Hindi, Bangla, Oriya etc. 6 and 7 are called sat and sapta as sa 
and sa are 6th and 7th letters in ja-group. Letter and word 
symbols of numerals will be described in next chapter. 
Tantraloka has indicated shape of two letters-i? (pronounced 
as english A) is triangular and H has two loops. Thus capital A 
and hindi E are triangular. H in english, arabic (do-chashmi he 
=he of double eyes) and in Hindi-all are with double loop. Since 
it is 8th letter in line of ya, 8 in many languages has double 
loop. Hindi A is like 3 with some appendage. 

facb)u|i|cbi<^iTr ^ 4lPich^ I 

(drtlldlcb 3 A*> WT°A|Hsi|l ) 

The 1 1th letter (£) is triangular and is place of fire. It may also 
be head with horns and is called ekara. The 33rd consonant 
[Ha) is of two loops. 
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^ § - v 



2. Number System-7 



63 




64 



Nature of numbers 



Chapter 3 

Numbers by letters and words 

1 . Introduction-All over the world, numbers were represented 
by letters and words. Scheme of letters is called alphabet as 
alpha and beta are the first two letters of Hebrew and Greek 
schemes. For same reasons, expressing numbers by letters is 
called alpha-numeric system. It also means combination of let- 
ters and number symbols. These were in use all over the world 
and may be the reason of particular sequence of letters in the 
alphabets. Katapayadi system of Sanskrit was used in ancient 
Egypt also, and the names of planets in ancient Egypt indicate 
their distance in Dhama-yojanas (1/2° of earth circumfer- 
ence=55.5 kilo meter). Aksara-dhama is exponential scale has 
already been described in 3(1) of chapter 2. Earth measure is 
in linear scale. Usa (twilight) travels upto 30 dhamas in west 
direction (of god Varum) from place of sun rise. 

In India, twilight zone is considered upto 15° west of sun- 
rise. Thus 30 dhamas are 15° These vary as per latitude. For 
equator, 1/20 is 40000/720 =55.5 Kms.- this can be taken as 
dhama-yojana. To make it distinct from akssara-dhama in ex- 
ponential scale, this has been called ksara-dhama. All other 
names in Egypt have vanished, name of moon- Mahataba still 
remains in Persian and Arabic. In Katpayadi system this means 
5863, so mean distance of moon is 5863 x 55.5=325396.5 
kms. (modern value is 382000 kms). 
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2. Indian use of foreign systems- For some purposes, 
even those names were used in India which are now thought to 
be Arabic. Bauddha literature tells that two gurus of Buddha 
were called Bherunda -Kalama and Arada-kalama (= saint of 
Arrah in Bihar). At present Kalama word is being used only in 
Arabic to indicated teacher or an elevated soul-e.g. name of a 
famous leader was Maulana Abul Kalama Azad. Prophet Mo- 
hammed also was called Kalama (family name of astronomers). 
Writing instrument is called kalam (=pen) and the opening lines 
of Holy Koran are called Kalama. The class-mates of Buddha 
were caled Abus (similar to word Apa for respect). To under- 
stand the logic of these words, we have to see the numerical 
code of old script of Arabic. Its use in India shows that many 
systems were in use for different purposes. 
Arabic codes- (Abajad) (Havvaz) (Hutti) 
Arabic letters a b j d h v z hu to ye 
Numerals 1234567 8 9 10 
English sequence abed h i j 
Codes (Kalaman) (Sa-Afas) 

Arabic letters ka la ma na sa a fa sa 
Numerals 20 30 40 50 60 70 80 90 

English sequence k 1 m n 
Codes (Qurasata) (Sakhaz) (jajjag) 

Arabic letters Qu ra sa ta Sa kha Z ja jja ga 
Numerals (100,200,300,400) (500,600,700) (800, 900, 1000) 
English sequence q r s t x z 

This can be seen in Urdu -Hindi Dictionary of Mustafa 
Maddaha by Hindi Sansthan, Lucknow-It has given many 
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equivalents of vedic terms used in Iraq etc. The code has also 
been explained in Arabl-Siksa-Sastram (in Sanskrit) of Sri 
Jagadisa Acharya, by Ramlal Kapur Trust, Bahalgarh- 131021, 
Sonipat (Haryana). 

From this code it is seen that some of the sequences in Ro- 
man alphabet are according to this code-e.g.-abed, hij, klmn, 
qrst, xz. 

For common man having elementary knowledge, it is called 
that he knows abc. Thus friends were called Abus (knowing 
abc). Lower persons have ony 2 letters = abe - which is short 
form of aliph, Be (-th). This has become alpha, beta in Greek 
and A, B in English. Thus ' abe is derogatory word. Person in 
the range of 10' s is 'kalaman or 'Kalama' -thus the gurus of 
Buddha were Kalama. 

3. Katapayadi-ln this system, counting from 1 to 9 and 
starts from - ka, t, pa, and ya- so it is called katapayadi. 
(A di= start). Indicators of numbers are- 















V9 


6 


% 


o 
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T 


















1 








1 


o5 





3. Number by Letters and Words- 3 67 
The rules for system are quoted below- 
HoN«HSR 3MlPl WTT: WM: I 

/?, 77 and the vowels (when standing alone) denote zero. (The 
consonants) beginning with ka, ta, pa and ya denote, in order, 
the digits. In a conjoint consonant, only the last consonant 
counts. The vowel suffixed to a consonant, too, is to be ig- 
nored, (the digits being written from right to left to form the 
number) 

%^sq^rt4, ci?n^:, %^^fzr% i i(3^trt) 

The ten digits are denoted by the letters in the groups (of ten 
each) beginning with ka, ta, pa, and ya, the end letters alone 
being taken in the case of conjunct syllables. Na and na are to 
be understood as zero; so also the vowels when standing alone. 

3# sjfr wn^ srT^^^fkrsf I R 1 1 

(3TT'ftTS'fefta-'HSlRl4M ? /^) 

The consonants starting from ka, ta, pa, ya represent the nu- 
merals from 1 (rupa) (in succession) in the order of the (re- 
spective) consonants; na and na denote zero. (The 
chronograms, when) separated (from each other) have a and 
ai (at their end) in the nominative (plural) and in the instru- 
mental (plural, respectively). 
3ff^Tt^TWr^1%: I 

(Place value of) digits (of a number) move to left (in multiples 
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of ten). 

Vedic examples-Some authors have given numerical meanings 
to verses of Rgveda by astronomers such as Dirghatamas like - 
Asya-vamiya sukta [Rgveda 1/164/8) on basis of katapayadi 
system. But there are too many assumptions and the conclu- 
sions are doubtful. Number system up to pararddha has clearly 
been mentioned and there are indications of word numerals 
also. It is difficult to find as to which of the 3 systems have 
been used. 

This system has been very popular in Kerala. Vararuchi 
formed Chandra -vakyani (moon- chronograms) to calculate po- 
sition of moon in cycle of 248 days- see Indian Astronomy, a 
source book-By B. V. Subbarayapa and K. V. Sarmal3.7.14, 
Most famous example is value of Jt upto 31 places of decimal 
given in a verse quoted by Svami Bharati Krsna Tirtha ji, 
Sankaracharya of Govarddhana Pitha, Pun (1880-1960) in 
his book- Vedic Mathematics 1965, page 362, quoted in his other 
book Vedic Metaphysics, 1978, page 165. The letters indicate 
numbers after decimal from left to right. The verse is a praise 
to Sri Krsna, by another combinatin of words it wil be praise to 
Siva. 

31 41 592653589793 

^cH^flRd ^sTRTR ^H^HK^SR 1 1 

23 8 462 64 338 32792 
Jt = 3.141592653589793 

2384626433832792 (31 places of decimal) 
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The second book also gives expression of 1/17 which also 
describes bad acts of Kamsa- 

^ STFT^3##: i.e. 1/17=0.05882353 (approx) 
17 5 882 353 

Nilakantha Somayaji has indicated dates of start and com- 
pletion of his work Tantra-samgraha by verses which are praise 
to Visnu. In Katapayadi notation these indicates day-numbers 
from start of Kali. 

% RwjH Rf^i <txH *hi^ ^4 i 

WlfdNi ^llfd^l cT^^rrdKli|'J||i|% \ \{\ / \) 
cFTcT: f^TT %fcT ^fWs^r W I 

These two £2i/ dates-16,80,548 and 16,80,553 work out to 
Kali year 4601, Mlna 26 and 4602, Mesa 1-both dates occur- 
ring in AD 1500. 

In his book- Siddnanta-Darpana, verse 1 8 and in his own com- 
mentary, he has given Kali year and date of birth and day- 
count from Kali. Date of birth is- 16,60,181 -i.e.in AD 1444- 
(cAMIUfcidi cT#:) 

Dates of birth and death of Vararuchi, the author of 
Chandra-vakyasYisMQ been given by his son Melattol Agnihotri 
as Yajnasthanam suraksyam (12,70,701) and purudhih 
samasrayah (12,57,921) which are in AD 343 and 378. 

Suryadeva Yajvan has given his year of birth as visvesa (1113) 
saka in his commentary on Laghumanasa of Munjala. Another 
astronomer Govinda Bhatta was born on day raksed govindam 
arkah (15,84,362) in AD 1237 and expired on kalindi 
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priyatustah (16, 12, 891) in AD 1295. Achyuta Pisarati expired 
on vidyatma svar asarpat (17,24,514) in AD 1621. Karana- 
paddhati of Putumana Somayaji was completed on day given 
by ganitam etad samyak (17,65,653) in AD 1732. 
Nagarjuna has given magic square in this notation in his book 
(Skanda) Kaksaputa. 





? 




6 




\ 


















to 





Here, in the first line- a and / are vowels = 0, so their columns 
are kept vacant and they have been written in next cells. Simi- 
larly, na in next cells is 0, and they have been written in neigh- 
bouring cells to make the word complete. 
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23 


4 


22 


7 


15 



3. Number by Letters and Words- 3 



71 



The completed magic square is given before with sum 48 for 
each row and column. The general formula for magic sum 2m is 
given below- 



m - j 


1 


m -b 


Q 
O 


m -7 


9 


m -4 


2 


6 


m -8 


3 


m -1 


4 


m -2 


7 


m -9 



Another magic square with sum of 100 is based on a verse 
given in squares and remaining part after that- 





^mrT 































^£|d I i Magic Sum=100. 
By placing the numbes from right to left, the square will be 
with sum=100. 
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30 


16 


18 


36 


10 


44 


22 


24 


32 


14 


20 


34 


28 


26 


40 


06 



Other example s - 

9^*1 rtH:- ^ *T T *T ^ 

4 7 5 2 " 2 5 6 

A number 13,17, 416 is expressed as 
6 14 7 13 1 6 1 4 

7 N x N 3 { 

3438, Radian measure in minutes is expressed as- 
83438 3 4 3 

^<=M; ^f=^r+3T, •^ = ^+TT ? ^=^+3T, "eT=c^+3T 

4. Aryabhata notations -Aryabhata-l chose a system to 
represent numbers of up to 18 digits in two steps- 
( 1 ) He used 9 vowels of Sanskrit to indicate 2 places in decimal 
systemby each vowel. Here, short and long vowels are taken as 
same as in Mahesvara-sutra which is basis of grammer and 
tantra representing stages of creation. 
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Compared to that, the vowels normally written in Sanskrit 
alphabet (Devanagari) are- 

3T3H^f ^3^^ft ^TT^sftsft, 3T3T: I 

(2) Numbers of 2 digits from 1 to 99 are represented by con- 
sonants, 1 to 25 by letters written in 5x5 square called 
vargaksara (=square letters) from k to m. 

kkh gghril2345 

ch chh j jh n 6 7 8 9 10 

t th d dh n 11 12 13 14 15 

t th d dh n 16 17 18 19 20 

p ph b bh m 21 22 23 24 25 

Multiples of ten from 30 to 90 are indicated by 8 letters after 
square (avarga) from y to s. 100 can be indicated by h. 

yrlvs ssh 
30 40 50 60 70 80 90 100 
The whole scheme is described in a single verse only- 

The square ( varga, letters (kto m) are to be written in 
square places (of even powers of ten). The non-square (avarga, 
3m) letters [y to h) in the avarga places (of odd powers of 
ten). The numerical value of initial avarga letter y is 30, be- 
cause 

zr = ^X3T=3X 10 = ^ + ^=5 + 25 
Each of the nine vowels (svaras) have two zeros to denote 
place values (in powers of ten) so that varga letters occupy the 
places of even powers of ten and avarga letters occupy places 
of odd powers of ten. Two consonants together are added, 
consonant with vowel is multiplied, 
consonant + consonant = addition 
consonant + vowel = multiplication. 
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The chart with Sanskrit forms is given here- 
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8 
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10 


11 


12 


13 


14 


15 


16 
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17 


18 


19 


20 


21 


22 


23 


24 


25 
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3 


4 


5 


6 


7 


8 


9 


10 





3T 








1 




3^ 


3 


3Tt 




10°=1 


10 2 


10 4 


10 6 


10 8 


10 10 


10 12 


10 14 


10 16 


3R^f 


10 1 


10 3 


10 5 


10 7 


10 9 


10 11 


10 13 


10 15 


10 17 



Examples of numbers of revolutions of planets in a yuga of 
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43,20,000 years- 

s#r<fffcr, ^t%^r, f^r^ferfi^i, ^swkT: 113 II 

^ft^R wfert^TT, ^m^i^Mm h^-wi^ 1 I* 1 1 
(3t#pr:-?, srnf^izk ?/ V*) 

In ayuga (aeon), the eastward revolutions of the Sun are 43, 
20, 000; of the Moon, 5, 77, 53, 336, of the Earth, 1, 58, 22, 
37, 500; of Saturn, 1, 46, 564; of Jupiter, 3, 64, 224; of 
Mars, 22, 96, 824; of Mercury and Venus, the same as those 
of the Sun; of the Moon apogee, 4, 88, 219. Of the sighrochchas 
of Mercury, 1, 79, 37, 020; of Venus, 70, 22, 388, of other 
planets the same as those of the Sun. Of ascending node of 
Moon in opposite direction (i.e. westward), 2, 32, 226. These 
revolutions started at the beginning of the sign Aries on Wednes- 
day at sunrise at Lanka (when it was the commencement of the 
current yuga). 
Explanation- 
Sun (Tt%)- = 43,20,000 
Vowels ^ ^ 1 3T 

Zero pairs 00 00 00 00 
Consonants ^ T+¥ - - - - 
Value 4 30+2 

=4320000, or, 43, 20, 000 
Alternately, = ("® N X ^) + X ~3) + X ^) 

= (2 X10 4 ) + (3 X 10 5 ) + (4 XlO 6 ) 

= 43, 20, 000 
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Moon (^S)-- = 5, 77, 53, 336 



Vowels 






1 


3T 


Zero pairs 














Consonants 


cT + ~& 


ST + ¥ 


^t + ^t 




Value 


50 +7 


70 + 5 


30 + 3 


30 + 6 




57 


75 


33 


36 



= 5, 77, 53, 336 (Revolutions in ayuga) 
Alternately, ^RlRfSp^J 

=(lX3T)+(^)+(^)+(^Xl)+(^<3)+(STXJ)+(^^)+(^X^) 
=(6X10 )+(3X10 1 )+(3X10 2) +(3X10 3 )+(5X10 4 )+(7X10 5 )+(7XlO 6 )+(5X10 7 ) 
= 5, 77, 53, 336. 

5. Some early uses- Aryabhata- 1 is credited with this sys- 
tem of numeration. But it appears to be in use for some pur- 
poses-may be in grammer and tantra. It has adopted the vowel 
system as in Mahesvara-sutras which is basis of both. There is 
an ancient verse about origin of these sutras, which tells that 
Mahesvara (Siva) sounded his Damaru (short drum of double 
cone) 14 times. This created 14 sutras- 

The word for Damaru is Dhakka as Dha = 1 4 in system of 
Aryabhata-l. Similarly, Bha=24, so naksatra names are 24- 3 
of them have purva and uttara parts-making a total of 27. Thus, 
Bhu is world made with 24 elements of Prakrti in Sankhya, it 
is complete with 25 th (letter ma) element Purusa, so it is called 
Bhumi. L=50, so in Roman numerals also L=50. H=100 in 
Aryabhata system, though it is not used because only 2 digit 
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numbers up to 99 are needed for two places of each vowel. But 
Hundred (Ha) means 100 in English. 

Mahabharata has been called Jaya meaning 1 8 in katapayadi 
system, because it has 1 8 parts and the war lasted for 1 8 days. 
The armies on both sides totalled 18 aksauhini, the central 
essence Bhagavad-Gita in it has 18 chapters. Gita has explained 
signs of sthitaprajha (calm) in 18 verses. Number of Puranas 
and systems of learning are also 18. 

Gha=4, which indicates 4 purusartha (aims of human life)- 
dharma (right path), artha (wealth), kama (desires, sex), moksa 
(release from bonds). Not doing them is Agha=sin. The person 
avoiding this sin is Anagha, which has been used to address 
Arjuna in Gita many times. 

Sound has 4 steps, so it is called vak as va =4. Its 3 steps are 
in guha (cave of brain) which are called go (ga=3) or Gaurivak 
Vedas (from va=4) also are 4. 

Four classes of letters or men-both are called varna, here va=4. 
Sa=6, sa=l, so 6 is sat and 7 is sapta. 

6. Word Numerals -Since long words have been used to in- 
dicate numbers. Debate of sage Astavakra with Kahoda in court 
of King Janaka of Mithila started with numbers only-what are 
1, 2, 3 etc. {Mahabharata, aranyaka parva, chap. 134). This 
was called kumara-prasna (quiz for children). Children were 
explained the concept of numbers by such examples. At many 
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places in vedas words indicate numbers. Like Asvi 
(Asvinikumara twins) always means 2. Taittinya Brahmana ( 1 / 
5/11/1) has used the word Krta for 4. Svasti-patha also tells- 

This can have two meanings- 

(1) Toungues of Agniaxe 14 (=Manu). 

(2) Fluctuations of mind are the toungues of Agni . 
However, Mundakopanisad tells that there are 7 tongues of 

Agni- 

^TTcft" ch<M H ^ I ^<Hlf^d I *TT ^ ^pPrf I 

Agni has 7 tongues for intake £.2//" karali, manojava, sulohita, 
sudhumravarna, sphulingini, visvaruchi. (Mundaka upa.) 
«HHI"II: dWI<«HlH"«>l:^W: W#TT: I 

W^Wt^T^^<Ri Miuil ^IwRRdl: 

From these 7 tongues are created-7 prana, 1 archi (flame), 7 
samidha (firewood, implement), 7 homa (consumption), 7 /o^ra, 
7-7 cave spaces. 

Thus the 14 tongues of Agni are-7 for intake and 7 for dis- 
charge. Here, Agni is matter or energy enclosed in a boundary 
or condensed. Thus, earth within a spherical boundary is agni. 
Collection of heat energy within a closure is also agni (=fire). 
Opposite to that, soma is matter or energy dispersed. Soma is 
dispersed like water, dense energy of sun disperses and be- 
comes cool near moon, so moon (its region) is soma. 

Above, it has been told that 7 tongues of agni create 7 pranas. 
But in Svetasvatara upanisad (1/5) and elsewhere, it is always 
stated that pranas are 5. Two of the source pranas are asat (too 
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fine to perceive) -e.g. Rsi has been called asat-prana in 
Satapatha-brahmana (6/ 1 / 1 / 1 ). Pitara prana created from that 
(Manusmrti, 3/201) are also asat. Further creations are sat. 
Now, words for different numbers are indicated below - 

(1) 0-Vacant space indicates zero. Similarly addition, multipli- 
cation of zero does not change it, so it can be called purna 
(complete) also. Thus, purna, akasa (sky) and its synonyms 
indicate zero- 

•juffiK T J a rfcT | 

That is purna (complete), this is purna, from purna is created 
purna. On deducting purna from purna, only purna remains. 

It may be noted that Antariksa (intermediate lokas or space) 
is not vacant. Since it has matter and energy having turbulance, 
we pray for its santi (calmness). Similarly, Dyau is also having 
rare dispersed energy and is not vacuum. 
^: 31Tf%:, w^m 3Trf%: .. (^.^/?^) 
The synonyms of sky are-Abhra, ambara, akasa, kha, gagana, 
nabha, viyat, vihayasa, naka, vyoma. 
Zero-Sunya, vindu. 
Full- Purna. 

(2) 1 -Eka and synonyms of earth, moon. Sun is 1 but it is felt in 
12 ways in 12 signs of zodiac called 12 adityas. So, sun does 
not indicate 1, it means 12. 

Earth- Dhara, dharitn, dharani, prthvi, prthivi, ksma, ksiti, bhu, 
bhumi, achala, vasudha, vasumati, ku, avani, medini, mahi, 
urvi, rasa, ratnagarbha etc. 

Moon- Chandrama, chandra, himamsu, sasi, sasahka, sasadhara, 
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indu, nisapati, nisakara, nisanatha, ksapakara, rajanikara, 
rajanisa, naksatresa, udupa, sitakirana, sudhamayukha, 
dvijaraja, osadhisa, abja, jaivatrika, soma, glau, mrganka, 
katenidhi, vidhu, naksatresa, ...etc. 
Oihtxs- Rupa (form), eka. 

(3) 2-Dvi and words for the following- 

Asvinikumara (twins)-ai^ nasatya, dasra, asvineyau, ubhau. 
Doublz-yugma, yugala, yamala (twin), yama, dve, ubhau, 
mithuna, dvandva. Yuga means yugma also, but yuga means 4 
part yugas , hence it is used for 4, not for 2. 
Hands- bahu (singlular is bahu), hasta, bhuja, doh. Doh and 
bhuja are also used for part of angle in the quadrant of 90°. 
Eyes-netra, aksi, nayana, drg, drsti, lochana, chaksu. 
VJmgs-paksa (also means two halves of a lunar month), patatra, 
pichchha. 

(4) 3-7?/ and the words for following- 

7?.3m2-There were 3 famous Ramas-Parasurama, Ramachandra, 
and Balarama. 

Agni (fire)-There are three agnis-garhapatya, ahavaniya and 
daksinagni. For 3 agnis, there are 3 vedas-7?^for form, yajur 
for motion and sama for influence field. Synonyms are- vahni, 
jvala, sikhi, hutasana, pavaka, anala, dahana, havyavahana, 
jataveda, krpitayah, etc. 
Guna-These are 3-sattva, rajas, tama. 
Loka-These are 3 -Bhumi, antariksa, svarga. 
Pura-Three pura (town) in space built by Taraka were 
destrouyed by Siva- these were called puras of gold (hiranya), 
silver (rupya, rajata), and iron. These are also names of the 
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regions of sun, moon and earth (which has iron in its core). On 
earth also region near pole is gold, equator is iron and middle 
is silver. E.g. in south America, Brazil (=iron in Hebrew), Ar- 
gentina (Argentum= silver in Greek) are located. 
Vikrama- Vamana (dwaf) Visnu had measured earth in 3 steps 
in yajna of Asura king Bali. In space, these are 3 zones of sun- 
heat zone upto 100 diameter, bright zone upto 1000 diameter, 
and maitreya upto 1,00,000 diameters. King has 4 policies- 
sama (equality), dama (mney), danda (punishment) and bheda 
(difference). Danda depends on bala (power), remaining 3 are 
chhala (bluff). Thus, trivikrama (3 valours) has become 
tikadama ( chhala) in hindi. 

(5) 4- Chatur and words for vedas, ocean, varna, krta- 
Vedas-Mundakopanisad (1/1-5) tells that Brahma taught veda 
(Brahma-vidya as foundation of all knowledge) to his eldest 
son Atharva. This is called Atharva-veda in 2 senses-^4+ Tharva 
= not shaking, steady foundation, and Atha + arva, starting in 
Arva (Arab) where its first line about 3 sevens (786) is still 
used. Later on 3 more branches-/?^, yajur, sama came up while 
retaining the original. Thus, trayi means 4 veda?, and all its 
synonyms indicate the number A-Sruti, veda. 
Ocean-The spread of thin matter in space is called ocean. The 
3 oceans of solar system, galaxy, and Inter-galactic space are- 
Arnava, Sarasvan and Nabhasvan. The ocean of uniform world 
is Rasa or Nara. Parallel to that the 4 oceans on earth surface 
are oceans on 4 sides of Eurasia (Asia+Europe)-east, nortth, 
west and south. The separating zones between 7 continents 
are 7 oceans. In solar system also, the disc shaped zone up to 
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Uranus orbit has been called earth of 50 crore yojanas ( 1 yojana 
= 1000 part of earth diameter). Within this zones covered by 
motion of 7 planets including moon and asteroid belt is 7 dvipa 
(continents) and separating zone are 7 oceans. The words for 
ocean are- samudra, abdhi, akupara, arnava, ambhonidhi, 
jaladhi, ambhodhi, udadhi, sagara, payodhi etc. 
Krta-This means satya-yuga having 4 parts (4 times kali-yuga). 

Varna-This means letters, colour and 4 classes of society. As 4 
classes, varna means 4. 

(6) 5-Pahcha and words for arrows, airs, prana, bhuta, aksa 
(organs), Pandava etc. 

Kamadeva (desire of sex) had arrows of 5 flowers -mango, 
asoka, lotus, nilofer (niflotpala), mallika [Amarakosa). there 
are 5 arrows or methods of desire- unmadana (toxication), 
tapana (pain), sosana (taking out of fluid), stambhana (stop- 
ping of thought) - 

hIcHIcHH ^' c r3#cr HcHsH u IW 'HMcbl: II 
*i%HSR cbWHI ^^FTT: M 4Tl Rfd 1 : 1 1 

The words for arrow are-Isu, bana, asuga, visikha, margana, 
sara, sayaka, chitrapuhkha, ropa etc. 

Prana are 5 -prana, apana, samana, udana and vyana 
( Amarakosa 1/1/63) 

Bhuta are 5 -earth, water, fire, air and sky. 

Aksa or indriya- organs for sense and action-each are 5. 

Pandava were 5 (sons of Pandu). 

(7) 6 -Sat and. words for rasa (taste-sweet, bitter, acidic, basic, 
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hot), anga (limbs of vedas-siksa, kalpa, vyakarana, chhanda, 
jyotisa, nirukta), season, tarka (logic- dravya, guna, karma, 
samanya, visesa, samavaya-'m vaisesika philosophy ), darsana 
( vedanta, sankhya, yoga, nyaya, vaisesika, mimansa) . 
(8) 1-Sapta and words for mount, sage, notes (music), horse- 
Mountain-Each continent is divided into natural zones by 7 
mountains called varsa-parvata. Thus words of this meaning 
indicate 1-aga, achala, adri, ksitidhara, ksitibhrt, ksmadhara, 
ksmabhrt, giri, naga, parvata, bhudhara, bhubhrta, mahibhrt, 
silocchaya, saila, etc. 

Sage-The 7 Rsis were called 7 wise men in the west legends. 
This has 7 meanings-7 sages as source of knowledge, 7 sages 
starting gotras of human families, 7 sages of creation, 7th di- 
mension in 10 dimensional space, stars (group of 7 stars is 
saptarsi), asatprana, primordial strings = rassi 'm hindi (strings 
of 10 35 m. size as final source of creation). The words axt-Rsi, 
muni, tapasa, yati. 

Horse- Original word is Asva which means driving force. Origi- 
nal source of energy comes from sun as sunrays, so these are 
asva. 1 asvas of sun are thought to be 7 colours in spectrum of 
sunrays. But these are intensity of rays near 7 planets upto 
saturn including asteroid zone which have been given 7 names 
in Kurma-purana (part 1, 43/2-8), vayu-purana (53/44-50), 
Matsya-purana (226/29-33) whose root source is Yajurveda 
(15/15-19, 17/58, 18/40). Parallel to these, 7 vithis (lane) 
have been formed on earth surface at 0°, and 12°, 20°, 24°- 
north and south latitude-the 6 zones between them are occu- 
pied in each month in north and south journeys of sun (Atharva 
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8/11/19-20, Rk 10/130/4, Vayu pu. chap. 52, Brahmanda 
pupurva chap. 22, Visnu pu. part 2, chaps. 8-10 etc.) This is 
same as 7 lanes of sun in Book of Enoch (Ethiopean version of 
Bible) -chapter 4. The sea winds driving ships are also asva of 
7 types in 7 zones. Finally, an animal horse is also asva as it 
pull the vehicle. It has been told that there were 1000 horses in 
a particular ratha (chariot). This is a measure of power of en- 
gine like the modern unit of horse power. Possibly, there were 
7 classes of ratha- engines or horses according to their power. 
Due to 7 types, asva is also called sapti (sapta =7). Synonyms 
arc- asva, turaga, turahga, ghotaka, vaji, haya, saindhava, sapti, 
etc. 

Notes in music are 7 in Indian and western music. So, s vara 
means 7. 

(9) 8 -Asta and words for elephant, snake, vasu etc. 
Elephant- Gaja in Sanskrit has 2 meanings -elephant and meas- 
uring rod (in persian also, gaja=yaid; english form is gauge). As 
measuring rod, gaja are 8-1000 parts of earth diameter, 32000 
angulas, sun diameter, three units of 500, 500 2 , 500 3 , 500 4 , 
times sun diameter, motion of light in 1 truti. Solid surface of 
earth is held by 8 plates of lOcks-gaja-prstJia in Sanskrit and 
continental-plate in geology.Its synonyms axt-gaja, matanga, 
kunjara, hasti , ibha, etc. 

Siva has 8 forms as agni called vasu, 1 1 forms as vayu called 
rudras and 12 adityas as raw (field of sun). Thus vasu = 8. In 
Russian, 8 is still written as vasu. 

Boundaries of measuring rods or of continental plates are also 
8- they are called snakes. The synonyms are- sarpa, naga, 
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pannaga, ahi, bhujaga, bhujanga, pannaga, vrtra etc. 
Siddhis are also &-anima (becoming small), mahima (big), 
garima (heavy), laghima (light), prapti (reaching anywhere), 
prakamya (getting anything), isitva (managing ), vasitva (con- 
trolling). So, siddhi=8 

(10) 9-is nava and the words for following- 

Nanda-ln Mahabharata period, nanda was ninth grade of offi- 
cial from below. Highest was king at 10th level (Harivamsa 
pur ana of mahapurusa Achyutananda in Oriya). In modern 
terms, nanda = secretary. The secretariate in Ramayana was 
called Nandigrama where Bharata stayed to manage kingdom. 
There were 9 kings of Nanda dynasty ( 1 father and 8 sons). So 
nanda =9. 

Randhra is hole or deficit which is cause of creation of new 
forms and is 9th dimension. So 8 is randhra, chhidra etc. 
There are 9 types of wealth- 

Thus the words for teasure mean 9-nidhi, sevadhi. Gau (=cow) 
is a measure of wealth, Earlier grants by king were of 1 lakh or 
1 crore gau. Highest coin gau was of gold (= made of gau), 
middle was dhenu of silver and small coin from niska (nickel, 
nikka = small in punjabi). So, gau =9 as wealth. 
Ahka (digits) are also 9 from 1 to 9. So, anka=9. 
Graha (planets) are 9, so its words indicate 9-graha, 
nabhaschara, khechara, kheta etc. 

(11) 1 is dasa or the words for directions. Pahkti chhanda has 
10 letters in each pada (quarter), so pankti=\0. Direction is- 
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disa, asa, kastha, kakubha, dik. 

(12) 11 is ekadasa and names of Rudra (Siva)-rudra, bhava, 
siva, mahesvara etc. 

(13) 12 is dvadasa and names of sun- ravi, aditya, surya, 
dinakara, ina, tigmansu, bhaskara, dinamani, arka, martanda, 
vivasvan, tarani, divakara etc. 

Masa (months) are 12. 

(14) 13 is trayodasa and visva (= world). 13 visva is mysteri- 
ous. There are many assumptions- visvedeva are 1 3 (Amarakosa 
tells 1 only) , it is 1 3th word in ganapatha of word sarva (groups 
of words following same rule) in Panini grammer. However, 
two views look plausible-(i) Sama has 1000 branches, but in 
words, it has only 13 branches as stated in sama-tarpana-vidhi. 
In space, sama is zone of influence, each sama can be called a 
visva. 1000 times earth size is equal to 13 ahargana (measures 
equal to aksara) i.e. 3 zones in earth and 10 outside- 1000=2 10 . 
(ii) Real reason is that there are actually 1 3 visva. Visva is any 
enclosure which is complete and independent; even cell [kalila) 
is a world- 

Visva levels bigger than man are-bhu (earth), bhuvar (4000 
times bigger, bhu-varaha), solar system (10 7 times sun), galaxy 
(10 s solar system, 10 7 of maitreya-mandaia), and whole uni- 
verse. Except bhuvar loka or chandra-mandala 'va it, others are 
successively 10 7 times bigger than man ( Visnu-purana \ ll 1 5). 
Man is the 6th world. Below man, there are 7 worlds succes- 
sively smaller by 10 5 (Dhyanabindu upanisad, A)- kalila (cell), 
atom (jiva), nucleus [kundalinl), jagat-kana, deva-danava, 
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pitara, rsi Lord of 13 visva is Siva, hence siva-ratri is after 13 
days in dark fortnight (darkness is calm Siva, rudra is violent). 

(15) 14 is chaturdasa and words for- 

Manu-There are 14 periods of Manu in each day of Brhama- 

wrt^:(3rRfcrz) 

I.e. aha (day) of Brahma (Ka) has 14 (dha) manus. 
Alternatively, there are 1 4 fluctuations ( vrtti) of human mind- 
7 tongues of intake and 7 for discharge. 

In each manu period, there is an Indra, so all words for Indra 
also indicate 1 4- Indra, sakra, maghava, suresa, sutrama, vajri, 
vasava, akhandala, purandara, pakasasana, vrddhasrava. 
For 13 visvas, there are 14 bhuvana (levels of living beings) - 
1 for each visva and 1 universal. Thus, bhuvana =14. 
14 ratna had emerged after churning the ocean, ratna =14. 

(16) 15 is pahchadasa and words for tithi (15 days in a fort- 
night), dina. 

(17) 16 is sodasa and kala (phases of moon including zero), 
asti ( chhanda with 1 6 letters in each pada) and words or king- 
bhupa, nrpa {soma =moon is called raja =king, it has 16 kala). 

(18) 17 is saptadasa, atyasti (beyond asti =16, chhanda with 
17 letters in each pada). Words for cloud also indicate 17 (mostly 
used by Satananda in his Bhasvati). A sign can be marked on 
paper or cloth in 17 patterns to cover the whole plane- Wall- 
paper theorem (plane crystallography) in modern Algebra. Simi- 
larly, cloud covers like a sheet. So, Purusa has been called 
ll(Gopatha uttara 2/13, 5/8, Taittiriya samhita 1/3/3/2, 
Aitareya brahmana&/4). Words for cloud are \l-megha, ghana, 
ambuda, varida. 
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(19) 1 8 is astadasa and dhrti ( chhanda with 1 9 letters in a pada) . 

(20) 19 is ekonavimsati, atidhrti (excess of dhrti). 

(21) 20 is vimsati , krti {chhanda with 20 letters in a pada), 
nakha (20 nails), anguli (20 fingers). 

(22) 21 is ekavimsati, prakrti (chhanda with 21 letters in a 
pada), murchhana(3 groups or grama in music of 7 notes each). 

(23) 22 is dvavimsati, jati, akrti (chhandas of 22 letters ). 

(24) 24 is chaturvimsati, jina, siddha (24 Tirthankaras of Jaina). 

(25) 25 is pahchavimsati, tattva (25 elements of sankhya). 

(26) 27 is saptavimsati, and names for constellations (27 in 
number) -naksa tra, bha, rksa, taraka. 

(27) 32 is dvatrimsat, and words for teeth (32teeth of man)- 
danta, dasana, rada. 

(28) Samskara (corrective rituals) are 48. 

(29) Tana (tunes in music) are 49. 

7. Examples -Value of 71- In ZJZavaf/-Arithmatic text of 
Bhaskara-2 its approximation up to 4 places of decimal- 

*H^|RH: = 3TR: *T: ^FT^f : =^f : ^TFT: ^T: 

3 9 27 12 5 

I.e. Diameter (of a circle) multiplied by 3927 and (the product) 
divided by 1250 is the nearly accurate (^*T:) circumference. 

circumferenceofacircle 3927 

# = = = 3.1416 

itsdiameter 1 250 

Madhava of Sangamagrama (Kerala) in 14th century gave value 

of Jl up to 1 1 places of decimal quoted in Kriyakramakan 

commentary on Lilavati— 
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^f^ni^lTr%f% &\tx\X, T rft% hh[h< *\m<$£w: n 

That is, for a diameter of 9 11 , the circumference is 28,27,43, 
33,88,233. 

Vibudha = deva =33, netra = eyes=2, gaja = elephant=8, ahi = 
snake =8, hutasana=firz=3, tri =3 , guna =3 , veda=4, bha =stars 
=27, varana = elephant= 8. Reading from right to left, the 
number is 28,27,43, 33,88,233. Nava nikharva = 9 U . 

The value of 7t from this , correct to 1 1 places of decimal is 
3.14159265359. 

Circumferene of Brahmanda (galaxy) in Surya-siddhanta (12/ 
82) is- 

That is, enclosure of Brahmanda traversed all round is the 
limit up to which rays of sun can reach. Its size (in bha-yojana 
= 27yq/a/2a=216kms)is 18, 71, 20, 80, 86, 40, 00, 000. The 
word numerals are (to be read from right to left) -Kha = sky = 
0, vyoma = sky = 0, kha-traya =3 khas=3 zeros=000, kha 
=sky=0, sagara = ocean=4, satka =6, naga = snake=8, vyoma = 
sky=0, asta = 8, sunya = 0, yama =twin=2, rupa =form=l, naga 
= mountains=7, chandra =1. 

Suryadeva Yajvan (born 1191 AD) in his commentary on 
Aryabhatiya explains the radian measure of angle (whose arc is 
equal to radius) as a problem using both word numerals and 
katapayadi- 

2 3 8 2 6 20,000 



90 Nature of numbers 

6 3 =216 

That is, if 62, 832 is the circumference of a circle of diameter 
of 20, 000 units, what is the circumference of a circle of ra- 
dius 21, 600 units ? 

Sometimes, there is confusion in multiple notations as in above 
example, ghana is power of 3, but as a word numeral it can 
mean cloud =17 also. Similarly, dvi-rada, read separately means 
dvi=2 and racfe=teeth=32, i.e. 322. Taking single word, it means 
elephant (having two teeth)=8. 
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Chapter 4 

Svastika and philosophy 

1 . Operational words -In continuation of the previous chap- 
ter, words for various operations like addition, division, square, 
roots are described. It is described here, as it explains the phi- 
losophy of the operations. This is compiled in commentary of 
Prof K.S. Shukla on Bhaskara commentary of Aryabhatiya, ap- 
pendix III. 

1. Addition(+)-The terms used to denote the operation of 
addition are derived from the roots as =to move, to shine or to 
take (with prefix sama= to be united or added), / or /= to move 
(with prefix an, upa, sama, or saha =to be connected, united or 
added), kala =to move, to count (with prefix sam =to add or 
sum up), ksip =to throw, to add, chi =to select, collect, com- 
bine (with prefix upa =to increase), da =to give, pind or pidi = 
to unite, prch = to touch, combine (with prefix sam =to unite 
or add), misra =to mix, vrdhu = to increase, yu = to mix, to 
separate, yuj [yujir) =to add or unite. 

(i) From root as =to move, to shine or to take- 
samasta, samasa, samasita. 

(ii) From root / or /= to move- 

anvita, upeta, samanvita, samaveta, sameta, sahita. 

(iii) From root kala =to move, to count - 
samkalana, samkalita. 

(iv) From root ksip =to throw, to add- 

ksipa, ksipta, ksiptam, ksiptva, ksipet, ksipyate, ksipyante, 
ksepa, ksepyam, ksepya, pariksipya, pariksipyante, pariksipet, 
pariksipta, praksipta, praksipya, praksipyate, praksipyante, 
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praksepa, viniksipet, samksepa. 

(v) From the root chi =to select, collect, combine- 
upachaya, upachita, upachiyante, upachiyamana. 

(vi) From the root da=io give- 

datva, datavya, diyate, diyante, deya, deya. 

(vii) From the root pind or pidi = to unite- 
pindita, sampindya. 

(viii) From the root prch = to touch, combine- 
samparka. 

(ix) From the root misra =to mix- 
misrita, sammisra. 

(x) From the root vrdhu = to increase- 
vardhate, vivardhate, vrddhi. 

(xi) From the root yu = to mix, to separate- 
yuta, yuti, samyuta, samyuti. 

(xii) From the root yuj (yujir) =to add or unite- 

niyojya, yukta, yuktya, yoga, yojayitavyam, yojayet, yojita, 
yojyam, yojya, yujyate, yojyante, yojyah, viniyojya, samyukta, 
samyoga, samyojita, samyojya, samyojyamana. 

(xiii) Other terms and forms- 

adhika, adhya (antonym of vihlna), ekikrta, kalpa (addition), 
dhana (addition), udaya (addition). 

2. Substraction (-)-The terms for the operation of substraction 
are derived from the roots as = to move, to shine or to take 
(with prefix apa =to leave, throw away), /= to move (with 
prefix apa =to leave, omit), un =to lessen, r=to gve up, ksi =to 
decay or waste or diminish, grah =to take away, chi =to select, 
collect, combine (with prefix apa =to diminish), tyaj '=to aban- 
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don or discard, ni =\o guide, arrive, carry (with pefix apa =to 
diminish), pat =to fall, descend, yuj {yujti) = to add or unite 
(with prefix vi =to disunite), rah =to discard, vrh =to select 
(with prefix vi =to open), vr/I =to exclude, stop, sis =to remain 
at last (remainder), sudh =to purify, slis =to join (with prefix vi, 
to disunite), hak =to leave, hrh = to take away. 

(i) From root verb as =to move, to shine or to takz-apasya. 

(ii) From root verb /= to move- apaya. 

(iii) From root verb un =to lessen- una, unakam. 

(iv) From root verb r = to give up- rna. 

(v) From root verb ksi =to decay or waste or diminish- ksaya. 

(vi) From root verb grah = to take away- pragrhya. 

(vii) From root verb hi = to select, collect, combine- 
apachaya, apachayatmaka, apachiyate, apachiyante. 

(viii) From root verb tyaj =to abandon or discard- 
tyaktva, tyajet, tyajante. 

(ix) From root verb ni=to guide, arive, carry - 
apanayana, apanayet, apanite, apaniya, apaniyate, apaniyante, 
samapaniya. 

(x) From root verb pa t=io fall, descend- 
nipatita, nipatya, patita, patayitva, patita, pat ay ate. 

(xi) From root verb yuj (yujir ) = to add or unite- 
viyukti, viyoga. 

(xii) From root verb rah =to discard- 
rahita, virahita. 

(xiii) From root verb vrh =to select- 
vivara, vivarakam. 

(xiv) From root verb vrji =to exclude, stop- 
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varjita, vivarjita. 

(xv) From root verb sis =to remain at last- 

avasista, avasesa, visista, visisyate, visesa, visesana, visesita, 
visesyate, sista, sisyate, sesa, sesayet. 

(xvi) From root verb sudh =to purify- 

parisuddha, parisodhya, pravisuddha, pravisodhayet, 
pravisodhya, visuddha, visodhayet, visodhita, visodhite, 
visodhyam, visodhya, visodhyate, visodhyante, visodhya, 
suddharh, suddha, suddhi, suddhe, suddhyati, suddhyanti, 
suddhyante, suddhyet, sodhita, sodhanam, sodhaniyam, 
sodhayitva, sodhayet, sodhyam, sodhya, sodhyate, sodhya, 
sarhsuddha, sarhsuddhi. 

(xvii) From root verb slis = to join- 
avislista, vislista, vislesa, vislesita. 

(xviii) From root verb hak = to leave- 
parihina, vihina, hitva, hina. 

(xix) From root verb hrh = to take away-hrasa. 

(xx) Other relevant terms- 

agra (remainder, residue), antara (difference). 
3. Multiplication (x)-The terms denoting the operation of mul- 
tiplication are derived from the root verbs- as =to move, to shine 
or to take (with prefix abhi =to repeat, multiply), ksudir =to 
grind, guna =to invite, multiply, tada =to beat or strike, vrji = 
to exclude, vrtu =to behave or remain (with prefix ut), and han 
= to kll, to go, to get. 

(i) From root verb as =to move, to shine or to take- 
abhyasta, abhyasya, abhyasa, samabhyasta, samabhyasya. 

(ii) From root verb ksudir =to grind- 
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ksunna, samksunna. 

(iii) From root verb guna =to invite, multiply- 

guna, gunaka, gunakara, gunana, gunayitva, gunayet, gunita, 
gunya, gunyate, gunyah, gunyat, sanguna, sangunayya, sanguna, 
sangunita, sangunah, sahgunya. 

(iv) From root verb tada =to beat or strike - 
abhitadita, tadita. 

(v) From root verb vrji =Xo exclude- sariivarga, vargana. 

(vi) From root verb vrtu =to behave or remain- udvartana. 

(vii) From root verb han =to kll, to go, to get- 
abhinighna, abhihata, abhihatya, ahata, ahatya, ahanyat, ghata, 
ghna, nighna, nihata, nihatya, pranighna, pranihatya, visamhati, 
samhati, samhatya, samhanyat, samahata, hata, hatam, hrtva, 
hatih, hatva. 

4. Division (-H)-The terms used to dnote the operation of divi- 
sion are derived from root verbs-khand [khadi ) =to break, 
chhid (chhidir) = to break, divide, bhaja = to distribute, di- 
vide, bhanja = to break to pieces, vrtu =to behave or remain 
(with prefix apa), hrn =to take away, destroy. 

(i) From root verb khand {khadi ) =to break- kliandyat. 

(ii) From root verb chhid (chhidir )= to break, divide- 
chhitva, chhidyate, chhidyat, chheda, chhedya, sarhchheda. 

(iii) From root verb bhaja =to distribute, divide- 
pravibhajet, bhakta, bhakte, bhaktavya, bhaktva, bhajana, 
bhajita, bhajet, bhaga, bhagahara, bhagehrte, bhajayet, bhajita, 
bhajyarh, bhajya, bhajya, vibhakta, vibhajet, vibhajeta, vibhajya, 
vibhajyate, vi bhajita, vibhajayet. 

(iv) From root verb bhahja= to break to pieces- bhanktva. 
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(v) From root verb vrtu =to behave or remain- apavartana. 

(vi) From root verb hrh =to take away, destroy- 

apahrta, aharet, uddhrta, upahara, vihrta, sarhharet, sarhhrtarh, 
sarhhrta, samahrta, samuddhrta, haratu, haret, hartavya, hrta, 
hrti, hrte, hrtva, hriyate, hriyamana. 

5. Square-Terms used-krti, yava, varga, vargitarh, vargana. 

6. Square root-Terms used- dvigatamula, pada, mula, 
vargamula. 

7. Cube-Terms used-ghana, trigata, vrnda, sadrsatrayabhyasa. 

8. Cube root-Terms used-ghanamuia, trigatamula. 

2. Svastika ganita- Signs of numbers based on svastika can 
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be written as per the chart shown here. Alternatively, 
10 =d (^), 20=d2, 30 =d3 .... etc also can be written. 
Notation based on Tantra can be made. The letters for 5 
mahabhutas are-earth- iam, water- vam, fire- ram, air-yam, sky- 
ham. On same lines, signs for different elements can be taken- 
Aham (self) =am, mahat(collection of matter) =mam, tamas 
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(inertia, darkness) =tam, prakrti (nature) = pam, sarvesvara 
(Supreme lord) =sam. Symbols of numbers in hindi are indi- 
cated below- 

?TT, }fg, \% v^, H"^, ^s^FT, 

?000 ^ 

^0,000 3f 
?,oo ; ooo el 
^o ( oo ; ooo 3T 

^0,00,00,000 
^,00,00,00,000 31c[ 
^0,00,00,00,000 Tsf 

^0,00,00,00,00,000 Tf 
^,00,00,00,00,00,000 

^0,00,00,00,00,00,000 ^jf 

^,00,00,00,00,00,00,000 3TrT 
^0,00,00,00,00,00,00,000 TTf]' 

?,oo, 00,00,00,00,00,00,000^ 

3TCTfM= 5fi » 3FRT=o. 

?o=<?, ??=<?rr, ?^=<?f|, ?^=^T, ?V=<f*, ?K=^R N , ?^=^, 
?13=^FT, ?^-^3T7T, n=^T, *°=^, ^?=\, ^=^> 3°=\ 
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%o=^%, ?oo = ^T, \oo = ^%, ?ooo=^T, ^ooo=^, ?oooo = 3T, 

x T mt = ^ 
wj£ X X m£ =^ 

That is complete (full or all), this is all. When all is deducted 
from all, all remains. 
Source of all nmbers 1 is all. The numbers derived from that 

2, 3, etc also are all. From complete, arises complete only. 
From the complete 1, created numbers 2, 3 .. also are com- 
plete. From any number which is complete, if itself is de- 
ducted, the remaining zero also will be complete. 

Thus, zero is unchanged in operations of addition, substrac- 
tion, multiplication and division. This is not absence, it is start 
of numbers from 1 . The formless world is zero, and forms start 
with 1. 

0+0=0, 0-0=0, 0X0=0, 0-H)=0 (actually undefined) 
Pranava of letters is Aum (S5>) 

Similarly, pranava of numbers is 190=start of numerals, last 
numeral, and end with formless 0. 

3. Nature of Svastika-The word Svastika has two parts- 
Sva=Atma (soul) in vedanta. 

Sti=(i) s=Sattva-guna =existence. 

(ii) t =tamoguna =inertia, darkness. 

(iii) i =fourth vowel =kamakala, fulfilling desires, art of sex. 
Kama arises from rajo-guna (motion, action)- 
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He (God) expressed kama. 
He (God) saw or desired. 

He (God) desired. 

Thus, the 4 parts of Pranava (35>) described in 
Mandukyopanisad are same as Purusa and Prakrti of 3 gunas. 
Three letters of Aum are 3 gunaswith Purusa and abstract sound 
is Supreme atma. 

yj|ckc||d M^fdRfd =kRi sl^Hlfc-i: |(<l4l-d<dlft'il ^T.V) 
That is Pranava is Prakrti as the knowers of Brahma tell. 

Shape of Svastika has come from the verse used for Svasti- 
vachana ( uttering for well-being) which occurs in all the vedas. 

?°/?A) 

Astronomical meaning of this verse is represented by the fig- 
ure of Svastika. As seen from north pole of earth, the zodiac 
moves clockwise. Such motion with 4 quadrants of a circle is 
the Svastika. The stars on 4 points of quadrant are represented 
by their lords as shown below- 

Indra-lord of sravana, in shape of ear-ring which is an exten- 
sion of ears ( Vrddhasrava, srava = years, vrddha = old, exten- 
sion), Pusa = lord of the last star Revati -thus covering full 
circle; or knowing visva =world ( Visvaveda) 
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Tarksya = garuda, or with 3 stars (tarksya =tri+rksa =3 stars). 
The star Dhanistha is called tri-charana, i.e. 3 steps of Visnu. 
This has 3 stars. When Visnu in form of sun reaches this star, 
its northward motion starts, i.e. that marks the end of severe 
winter. Thus it is limit (nemi) of sorrow (arista). 
Brhaspati is lord of pusya star which gives /?i/s//(naurishment), 
so it is prayed to maintain us (dadhatu). 



The figure of stars in circle is shown below- 

90° Pusya 



180° Sraiana 


360° or 







27° Dhanistha 



Physical meaning- Svasti= well being. The welfare of man is by 
fulfilling 4 purusarthas-dharma, artha, kama, moksa. Dharma 
(righteousness) is protected or enforced by the king Indra who 
is number 1 ( vrddha) in heirarchy (srava=\mo), i.e. vrddhasrava. 
Artha (wealth) gives naurishment indicated by pusa. Kama (De- 
sires) are fulfilled by removing obstacles (arista). Finally, moksa 
(emancipation) is by knowing the world (visvaveda). 
4. Nature of zero and one-Purusa is 1 which is of 5 types 



A.Svastika and Philosophy-4 101 

in vedanta- 

(i) Nirblja (without seed) -A rope is essentially same thing as 
any other, as all are transforms of same formless. 

(ii) Sabija (with seed) -It is transformmed as a rope. 

(iii) Samsaya (doubt) -In darkness, we may think it as rope, 
snake, rod etc. without definite knowledge. 

(iv) Viparyaya (decay, change) - The rope may become decayed 
and useless. 

(v) Vilasa or vivarta (transform)- The rope may be used as a 
garland, or rod, knot etc. 

In all these forms, Brahma or Purusa is 1 - 
R°4l ^d~: ^WTfTT^FcRtfR: I 

Radiant formless Purusa is A/a (unborn) in and out. This is 
without prana (energy), without mind, without decay and be- 
yond para (root prakrti ) also. 

Purusa is beyond formless {prakrti) also. There is nothing be- 
yond Purusa, He is kastha (limit) and para gati (final abode). 

X^^:...^^%^%^#pfW5T I 0%tTRc|d<^HPm^/??) 
He does not have work or implements, none is seen equal or 
greater than Him. The one Deva is saksi (witness), conscious 
and formless. 

These verses show unity of form in formless space. 
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That Deva was Sat (existant) and one only, without second. He 
thought-1 will create many beings. 

Wo makes the single seed manifold. 

"^ft c# ^TH% ^ ^cT TT ^TTCt I ^ *ftuff W% I 

You are female, male, young or maden. Or, You are old 
man moving with a stick. This shows unity of Brahma in zone 
of doubt. 

All is Brahma definitely. 

All is just a point- consciosness. 

flcf-Hk-H-H-M I W^FTWfrr^ "?T#R; I (d^lfe^Hfd^ ^ / Vo ) 
The whole world is pervaded by atma. All is nothing but Brahma. 
Five fold 1 in mathematics is- 

(1) Nirbija\-0=\ 

(2) Sabija 1+0=1, 0+1 = 1. 

( 3 ) Multiplication 1x1 = 1. 

(4) Division or substraction 2-1 = 1, 3-2=1 
1-5-1 = 1 

(5) Increase 1 + 1=2, 2+1=3 
or, 1 + 1 + 1=3. 

Prakrti is like 0, but it is not non-existant again as 0. It is 
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material, but can not do any work or creation without Purusa 
which is the consciousness. 

wszrsH" "snfrft^Rr TO^ I 

Under My lordship (of Brahma), Prakrti creates moving and 
non-moving. By that cause only, world is transformed. 
^ll<=l<?H>MMd ^Hh^t^' PJIcl'Hf^ I 

Whatever is created moving or non-moving, know it by com- 
bination of ksetra and ksetrajna. 

Know maya as prakrti and M3K/(lord of maya) as Mahesvara. 
By his components ony the whole world is pervaded. 
Like Prakrti, also has 5 forms in mathematics- 

(1) Self balance-0+0=0, 0-0=0, 0x0=0, 0^0=0. 

(2) Balance with other numbers- Ox 1=0, 1x0=0, 0^-1=0. 

( 3 ) With negative numb er - 1 = - 1 . 

(4) Negative zero- 1-0=1, 2-0=2. 

(5) Increasing value of numbers-10, 20, .. 100.1-^0= 

Self balance is like balance of 3 gunas. Balance with other 
numbers is like sativa-guna. With negative number, it is like 
tamo-guna. Negative zero is mixed guna. Increasing value of 
numbers is like rajo-guna. 

5. Role of 108 -This number is used for great men. Normal 
man is addressed as a sri before his name. But 108 iii is 
placed before name of Guru (preceptor). On this analogy, 
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Jagadguru (Head of Snkaracharya pitha ) is called 1008 Sri. 

Here, \=Brahma. is root Prakrti in which all 3 gunas are 
balanced. 8 is the number of forms of Prakrti from which fur- 
ther creations- i.e. 16 vikrtisarQ made. In forward sequence of 
1, 0, 8 means a person knowing Brahma, root prakrti and. its 
transformation into 8 forms. The reverse sequence of 8, 0, 1 
means the person seeing unity of 8 -fold prakrti and. its root 
with Brahma. 

Astronomically, this is distance of sun and moon in units of 
their diameter. That is 

Distance of sun from earth =sun diameter x 108. 

6. Signs of operation-Root sign is a dot or point. By its 
motion, sign of minus has been formed. Words for substrac- 
tion have been formed by verbs meaning-to go, to take away, 
etc (see para 1.2). About origin of signs minus sign (rna ) has 
been called first sign and dot is its small form (chid rna ). These 
signs were first devised by Ganesa, so Ahkapadiyam has been 
also called Gananatha-ganita. First Ganapati (in human form) 
was called Brahmanaspati, who was Kavi and Guru. In 
Ganapati-atharva-sirsa, verse 7, aksara with half moon sign 
(ardhendu-lasita) has been described from him. 

^Hi<N ^FTT sl^JUIfHd 3TT^T: ^J^f^T: TfkFR^T 1 1? II 

Jyestharaja Brahma (in human form) gave him the right to 
spread the knowledge of script. He made Sama (song, psalm 
of Bible) and bound it with chhanda (kavi =divides into kavala 
= small packets) and preserved with Rta (writiing, spread mat- 
ter or sign). 
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He held the (writing, spread of signs) with rna (dash -, 
minus sign) and by chid-rna (minute part of dash, dot). By three 
signs (1 sign =1 combination of dash+dot), signs of Devaswere 
written- 

Devas are prana of 33 dhamas of sun. Sign of 33 devas are 
letters (consonants) from irto A This script is a nagara (city = 
cft/£? =arrangement) of devas in symbols, so it is called 
Devanagan. Signs of all letters are 49 maruts (airs of 49 zones 
of galaxy), so its creator was called Marut or V£pz/- 

Ft5W%t f^, % ^TTC% ^ Tff ^JMI ^fcT I (dRkVl F%TT 

S/Y/V9) 

V#A: (words) were in ancient times without parts. Brhaspati 
had given names to each word called pada- Rk 10/71/1)). On 
request of Devas, Indra took help of Vayu and broke the words 
(into dhatu, upasarga, pratyaya etc). As is was vyakrta (sepa- 
rated into parts), it was called vyakarana (grammer). 

Each sign is combination of dash and dot- can be indicated by 
0,1. Their combination can be of 2 2 = 4 types- 00, 01, 10, 11. 
Combination of 3 signs can be in 2 6 =64 (4x4x4) types. Thus, 
Brahmi script has 64 letters. Devanagan script with 49 letters, 
three letters for ksetrajna (ks, tra,jna), 10 symbols of numbers 
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also can be written with this scheme. Actually, 1-ching script of 
China still uses 64 combinations of 3 pairs of dash and dot. 
This was adopted for Morse- code for telegrams and was basis 
of ASCI code in Computer. 

Addition is joining of two parts indicated by two parts of 
dash on left and right sides joined. Or, it may be taken as nega- 
tive of negative, hence two dashes are joined perpendicularly. 

Multiplication is repeated joining-like twisting of a rope by 
which its fibres are joined repeatedly-this process is called 
gunana, so multiplication also in called guna. The original form 
of components is completely destroyed in gunana, thus it is 
indicated by verbs having meanings-to kill (see para 1.3). In 
English also the process is called cross which means to kill, or 
to multiply both. 

Division separates two parts. Single part is space indicated 
by vacant circle, whose short form is a dot ( vindu). By division 
of a vindu in two, it becomes visarga (dicharge, creation), in 
which two dots are placed one below other separated by a 
horizontal line. 

I.e. Visarga is named karma (action). 

The person who sees fault in viyoga should discard ( visarga) 
seeing fault in gain and loss. 

7. Classification of Mathematics -For two branches of 
knowledge, Ganesa (countable) and Sarasvati [rasa =abstract), 
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there are two broad classes of mathematics- 
Ganesa Sarasvati 

Discrete Field 

Algebraic (rasi) Geometric (ksetra) 

Pure Applied 

Exact (Sakrta) Approximate (Asakrta) 

Finite Infinite 

Theory (BMva) Algorithms (Bhavita) 
Bhaskara I has mentioned rasi and ksetra methods of ganita 
in his commentary on Aryabhatiya (translation with comments 
by Prof. Kripashankar Shukla, published by Indian National 
Science Academy, Delhi-2 in 1955). Texts like Siddhanta 
darpana give sakrta (exact or one time) method and asakrta 
(repeated, successive approximation). BMskara-l also men- 
tions 4 bijas- sub classes of rasi- 
1 st-yavat-tavat, 2nd- varga-avarga 
3rd-ghana-aghana, 4th- visama (mixed) 

These are simple euations, quadratic, cubic, and of more than 
one unknown or mixed. 

He mentions 4 treatises of earlier acharyas at two places (A- 
1 / 1 ) and A- 2/ '9) -Maskari, Purana, Mudgala and Putana- which 
may indicate 4 pada (quarters) of mathematics like 4 pada of 
Purusa or Brahma. Maskari may mean collection of algorithms 
(maska repetitive exercise, maskari = wielder of rod, log = 
rod in English). Mudgala (mudga = grain of pulse) may mean 
discrete mathematics. Purana and Putana appear to be two op- 
posite branches of mathematics like Integral (sum of area, vol- 
ume elements = purana, Putana = rectification, differential cal- 
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cuius). Mahabharata, santi parva (47/12) menrions Bhaskara 
(or Maskari) and Putana among the sages surrounding Bhisma 
at his last moment. Maudgalya (of Mudgala clan) also has been 
mentioned but no indication has been given about their knowl- 
edge of mathematics. Maskari and Purana have been men- 
tioned as mathematicians in Bodhaprabhrta (commentary by 
Srutasagara) and Bhavaprabhrta of Kunda-kunda. Each of math- 
ematics branches gave rise to a school of philosophy and these 
schools were uprooted after advent of Buddha ( 1 887-1 807 BQ- 
Makkhali Gosala (Maskari), Purana Kasyapa and Mudgala are 
mentioned as three sects uprooted by him. Possibly that period 
ended the formal texts of mathematics as well as surgery in 
name of non-violence (see for example Majjhima-Nikaya. De- 
tailed analysis is in Bauddha-dharma and Bihar, by Sri Havaldar 
Tripathi, publishedby Bihar Rashtrabhasha Parishad, Patna-4). 

It is interesting to note that some of the texts are named in 
Ganta-sutras-Purana-apuranabhyam [Purana), Sankalana- 
vyavakalana, Vyasti-samasti (opposite branches listed above) 
or Sunyamanyat (other zeros). This link itself shows wider 
meanings of Ganta-sutras. 

8. Prayer-The prayers given as mahgalacharana of Arika- 
padiyam (Gananatha -ganita) is given below- 

Vr^t wrratei f^fq ^npjf f^pr i 

^rf^wre^Tf%^fi<lH^H IR II 
( V^T ^dlR^HPltl^ ) 

Ganesa is lord of Pramatha and is both lord of nirguna (ab- 
stract) and saguna (concrete). We pray the son of Gauri whose 



A.Svastika and Philosophy-8 109 
place is reached by yogis. 

We pray ( Ganesa) who is giver of boons and destroys obsta- 
cles. 

^TFT^"RT#"FM RsUKH^^ft^" 1 1^ || 

We pray devi Sarada, resident of Kasmira town. We request 
her to give knowledge daily. 

■^f: FTM^tTn^5!Td ^MlR-il^ 1 1 

W^IKrlft^Kci ^I^IH, 1 1 
W^Tf^t^ cT^ftf^RT: I 

(3M<jufiL|P|b|^J/?V^) 

That Great being is zero among knowers of zero, Brahma among 
followers of this form, pure vijhana (science) among scientists. 
He is Purusa as per sahkhya , Isvara for Yogis, Siva for saivas, 
Kala (time) for measurers of time. He is all the principles of all 
texts and feelings in all hearts. Whatever object exists, He is 
within that. 
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